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RECORD OF DECI SI ON
DECLARATI ON

SI TE NAME AND LOCATI ON

Davie Landfill Site
Davi e, Broward County, Florida

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent (Record of Decision), presents the selected renedial action for the Davie
Landfill Site, Davie, Broward County, Florida, devel oped in accordance with the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA), as anended by the

Super fund Anrendnents and Reaut horization Act of 1986 (SARA), 42 U S.C. [Para] 9601 et seq., and
to the extent practicable, the National Contingency Plan (NCP), 40 CFR Part 300.

This decision is based on the adm nistrative record for the Davie Landfill Site. The State of
Florida, as represented by the Florida Departnent of Environmental Protection (FDEP), has
reviewed the reports which are included in the admnistrative record for the Davie Landfill
Site. In accordance with 40 CFR 300.430, as the support agency, FDEP has provi ded EPA with
input on those reports. Based on coments received fromFDEP, it is expected that witten
concurrence will be forthcom ng; however, a letter fornally recommendi ng concurrence with the
remedy has not yet been received.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe Davie Landfill Site, if not
addressed by inplenmenting the response action selected in this Record of Decision (ROD), may
present an inmmnent and substantial endangernent to public health, welfare, or the environnent.
DESCRI PTI ON OF THE SELECTED REMEDY

This action is the second and final action planned for the Site. This action addresses ground
water contamination at the Site and calls for the inplenentation of response neasures which wll

protect human health and the environnent.

The sel ected renedy relies on natural attenuation of vinyl chloride and anti nony. A ground
wat er nonitoring programwoul d be perforned to ensure that attenuation is effective. G ound

wat er would be nonitored at wells along the perineter of the landfill (conpliance wells), as
well as in residential wells near the Site, until levels of vinyl chloride and antinmony reach
cl eanup goals or asynptotic levels. |If contamnants are detected in residential wells in excess

of cl eanup goals, connections to the |local public water supply will be provided to affected
resi dents.

Attenuation of vinyl chloride is expected to take up to sixteen years. No estimate of the tine
required for antinony to attenuate could be nade at this tinme; however, the |evels of antinony
detected are relatively low Antinony is a netal and is expected to adhere to soil particles
rather than nove with the ground water. For these reasons natural attenuation of Antinony
concentrations in ground water is expected to be effective.

The Site is being closed by Broward County under a permt with the State of Florida, in
accordance with the Florida Adm nistrative Code, Chapter 17-701, Solid Waste Managenent
Facilities, and the nonitoring required under this renmedy is being addressed by the permt or
other County and State actions.



STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedi a
action, and is cost effective

However, because treatnent of the principal threat at the Site was not found to be practicable
this remedy does not satisfy the statutory preference for treatnent as a principal elenent.

Because this remedy may result in hazardous substances renaining onsite, a review was conduct ed
within five years after commrencenent of the first remedial action and reviews will continue to
be conducted at five year intervals to ensure that the remedy continues to provi de adequate
protection of human health and the environnent.

August 11, 1994
JOHN H  HANKI NSON, JR DATE
REG ONAL ADM NI STRATOR
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1.0 SITE LOCATI ON AND DESCRI PTI ON

The Davie Landfill Site is located at 4001 S.W 142nd Avenue in the Town of Davie, Broward
County, Florida, approxinmately seven mles west of Ft. Lauderdale, Florida. The Site is
situated between two nmjor drainage canals. The North New River Canal is approxinately 3.5
mles north of the Site and the South New River Canal (G 11) is approxinmately 0.25 mles south
of the Site. The general location of the Site is illustrated in Figure 1-1

The property surrounding the Site is |ocated above the floodplain and is not classified as a
wetl and area. The 210-acre Site is conprised of a closed 68-acre trash landfill, a cl osed
48-acre sanitary landfill, and a pond (fornmally an 8-acres sludge lagoon). |In addition, there
are three onsite borrow pits which are now known as Lakes No. 1, 2, and 3. A dairy farm

(I'magi nation Farns) borders the Site along the western, southern and nost of the eastern
boundaries. Canp Sem nole of the South Florida Council of the Boy Scouts of America borders the
Site along the northern boundary. The |land use within three mles of the Site is a conbination
of commercial, residential, agricultural, and undevel oped |and. See Figure 1-2, Site Map

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Qperation of the Site began in 1964 with the start-up of the County's garbage incinerator and
the opening of the trash landfill to accept trash, construction and denolition debris, and ash
fromthe County's garbage incinerator. |In Novenber 1971, the sludge | agoon was created in a
natural depression onsite to receive grease trap waste, septic tank waste, and treated nunicipa
wast ewat er treatnment plant sludges. In 1973, a water quality nonitoring programwas initiated
by Broward County in cooperation with the U S. Geological Survey (USGS). In June 1975, the
incinerator was cl osed because particulate natter em ssions failed to neet new air regul ations
The sanitary landfill was opened in 1975 and operated until Decenber 1987, when the entire Site
was closed to all incom ng waste

The maj or source of contamination at this Site was the sludge | agoon. 1In 1975, the sludge

| agoon received an estinmated 2,500 tons of waste per nonth. In 1977, dikes were constructed
around two sides of the sludge |agoon to increase the capacity of the |lagoon to handle the

vol ume of sludge disposal. Later, these dikes were raised to receive increased | oads. By 1980
the vol une of sludge placed in the | agoon had increased to approxi mately 7,100 tons per nonth

I'n Novenber 1981, concern regardi ng ground water contam nation fromthe sludge |agoon resulted
in EPA designating the Site as a hazardous waste site under CERCLA and pronpted Broward County
to cease all disposal operations at the |agoon

<Fi gur e>
FI GURE 1-1 GENERAL LCOCATI ON MAP

<Fi gur e>
FIGURE 1-2 SITE MAP

In August 1982, EPA sanpled the sludge in the | agoon and found high | evels of total cyanides and
total sulfides. Subsequent sanpling, performed by EPA in 1983 and 1985, showed reduced
concentrations of both contam nants. The Site was placed on EPA's National Priority List (NPL)
as a superfund site in Septenber 1983 due to concerns related to the sludge |agoon. On

Sept enber 27, 1985, EPA issued a Record of Decision (ROD) regarding renediation of the sludge

|l agoon at the Site.

In 1988, Broward County Public Health Unit sanpled private wells in the residential area south
of the Site and found high I evels of vinyl chloride. Broward County provided affected residents
with bottled water and later nunicipal water service. Mst residents continue to use their
private wells for irrigation

In 1989, the necessary renedial actions for the sludge | agoon clean up were performed by Broward
County, pursuant to the ROD. The renedial activities included the stabilization of the sludge
relocation of the stabilized sludge to lined Cell No. 14 of the sanitary landfill and pl acenent



of a cap on Cell No. 14. The ROD addressed source control and indicated that a decision on
addi tional action necessary to address ground water contam nation woul d be nade after an
evaluation of the effects of the renedial action and further assessnent of data from continued
noni tori ng.

In 1992, EPA and Broward County entered into an Administrative Order by Consent (AQC), for the
conpl etion of the RI/FS process consistent with CERCLA and the NCP. The R was finalized in
January 1994. The FS was finalized in April 1994.

3.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON

Al basic requirements for public participation under CERCLA sections 113(k)(2)(B)(i-v) and 117
were net in the renedy sel ection process. Because the Site is located in a residential area,
community relations activities have been focused on commni cation between the residents in the
affected community and the governnent agencies conducting renedial activities at the Davie
Landfill Site. Special attention has been directed toward keeping the comunity informed of al
study results. Meetings were held with Town of Davie officials. In addition, an availability
session was held with the community in February 1994 to informresidents of the results of the
remedi al investigation and risk assessnent for the Site

The Remedi al I nvestigation Report, Baseline R sk Assessnent Report, Feasibility Study Report,
and Proposed Plan for the Davie Landfill Site were released to the public before May 9, 1994.
These docunents are incorporated in the Admnistrative Record for the Site. A copy of the

Adm ni strative Record, upon which the renedy is based, is located at the Broward County Public

Li brary, 100 South Andrews Avenue, Ft. Lauderdale, Florida, and in the South Regi onal Canpus of
Broward County Community Col | ege, 7300 Pines Blvd., Penbroke Pines, Florida. 1In addition, the
Adm ni strative Record and the Site (project) files are available for review at the EPA Region |V
offices in Atlanta, GA. Notices of availability of these docunents were published in the

Sun- Sentinel on February 10 and 13, 1994 and May 8 and 11, 1994.

On May 19, 1994, EPA presented its preferred renmedy for the Davie Landfill Site during a public
neeting at the Town of Davie Community Hall, 6591 S.W 45th Street, Davie, Florida. At this
neeting, representatives of EPA answered questions about sanpling at the Site and the renedia
alternatives under consideration. A transcript of the neeting was prepared and is avail able at
the information repositories.

A 30-day public coment period was held from May 9, 1994 through June 8, 1994. EPA s responses
to comments which were received during the comment period are contained in Appendix A of this

Record of Deci sion.

4.0 SCOPE AND ROLE COF ACTION

The work at Davie Landfill was organi zed into two operable units (QUs):
. QU1 for source control of contam nation fromthe sludge | agoon; and
. QR for identification of any additional hot spots at the Site and renedi ation of

ground water, as necessary.

EPA sel ected a renedy for QUL in a ROD signed on Septenber 27, 1985. That action was conpl et ed
in 1989

This ROD addresses the second renedial action for the Site. No additional hot spots were
identified at the Site during the RI/FS for OQJ. The function of this renedy is to reduce the

ri sks associ ated with exposure to contam nated ground water. The ground water beneath the Site
contains elevated |l evels of contaminants simlar to that present in wastes and | eachate at the
Site. Although this water bearing zone is affected, the contanmination is at very low |l evels and
residents near the Site have been, and continue to be, connected to the public drinking water
supply if the contam nation begins to affect their private wells. The purpose of this proposed
action is to prevent current or future exposure to contam nated ground water. QU2 will be the



final response action for this Site.
5.0 SUWARY OF SI TE CHARACTERI STI CS
5.1 Physi ography and Topography

The Site exists on the western edge of the Atlantic Coastal Ridge in a transition area between
the Everglades and the Atlantic Coastal Ridge. The Everglades region is dom nated by | ow |ying
mar shes, sloughs, tree islands, and cypress forests. The Atlantic Coastal R dge is characterized
by hi gher topography and drained soils

The topography in the vicinity of the Site is flat with the exception of two forner beach dunes
east and northeast of the Site, the CG11 Canal south of the Site, and the drainage ditch | ocated
east of the Site. Elevations in the vicinity of the Site range from5 to 29 feet above Nati ona
Geodetic Vertical Datum (NGVD) with the highest elevations |ocated al ong the forner beach dune
ridges and the |owest elevations in the nunerous canals and |l akes in the area

The topography at the Site is domnated by the two large landfill nounds in the northwest and
the southwest corners of the Site as shown in Figure 1-2. The North Mound (sanitary landfill)
rises to an elevation of 80 feet NGVD. The South Mound (trash landfill) rises to an el evati on of
approxi mately 60 feet NG/D. The |owest elevations at the Site exist in the pond (forner sludge
I agoon) and the borrow pit lakes in its eastern and southern portions

5.2 Soils

Soils underlying the Site are predominantly classified by the Soil Conservation Service (SCS
1984) as Udorthents. The SCS uses this termto describe soils that have been nodified by
spreadi ng m xed |inmestone fragnents, sand, and shell fill material over the natural surface for
urban or recreational purposes. In a landfill setting, this fill material is typically
excavated fromborrow pits and spread over natural soil and solid waste

The hydrol ogic properties of this soil type are highly variable and are dependent on the

materi al, degree of conpaction, and the slope and thickness of the layer. |In areas where the
Udorthents soils are poorly conpacted, perneability is classified as rapid (6 to 20 i nches/ hour)
and avail able water content is low In addition, natural fertility and organic content are al so
| ow.

Prior to Site devel opnent, the dom nant native soil type was classified as Hallandal e fine sand

This soil type is still present on the undevel oped areas that surround the Site. Hallandale
fine sand is a nearly level, poorly drained, and sandy soil found in the broad flats east of the
Ever gl ades and west of the Atlantic Coastal Ridge. It is underlain by linestone at a depth

ranging from7 to 20 inches. Perneability is noderate to noderately rapid throughout with water
availability ranging fromlowto very low Organic natter content and fertility are |ow

5.3 GCeol ogy/ Hydr ogeol ogy

The Site overlies and is open to the Biscayne aquifer, a water table systemthat has received
sol e source designation fromEPA 1In the area of the Site, the Biscayne aquifer is approxinmately
100 feet thick and is conposed of two hydraulically connected units. The upper unit is conposed
of approximately 15 feet of |inmestone and very fine grained quartz sand overlying about 35 feet
of sand and sandstone. The total thickness of the upper unit is approxinmately 50 feet. The
lower unit is conposed of approxinmately 50 feet of sandstone with extensive solution cavities
and vugs which are at least partially filled with very fine sand. The hydraulic conductivity of
the upper unit is estinmated to be 300 gall ons per day per foot (gpd/ft). The hydraulic
conductivity of the lower unit is estinmated to be approxi mately 10,000 gpd/ft.

At a depth of approxinmately 200 feet below | and surface, the base of the surficial aquifer
systemis reached. The lithologic unit that is of nost inportance in the confining sequence is
the M ocene age Hawt horn Group. The predom nance of clays and marls in the Hawthorn result in
it being a confining unit between the Biscayne and Fl ori dan aquifer systens.



In Broward County, the water available fromthe Floridan aquifer can not be utilized without
sone formof treatnment due to high mneral content. 1In addition, the |ow perneability and
extensive nature of the Hawthorn confining unit in the study area nake the potential for
chem cal contami nants entering the Floridan aquifer renote. Therefore, the discussion of
potentially affected aquifers will be limted to the Biscayne aquifer

The regional ground water flow direction varies depending on the season and the el evation of the

C 11 Canal. Regional ground water flowis generally fromthe northwest to the southeast. This
regi onal pattern can be substantially altered by back-punping of the CG11 Canal which is done
typically during periods of high rainfall. The back-punping of water fromthe G 11 Canal by the

punps at the S 9 control structure lowers the water level in the Canal and accentuates the

sout herly conponent of flow direction across the Site. During periods of high canal stage,
ground water flowis away fromthe canal (to the north on the north side of the Canal and to the
south on the south side of the Canal) and acts as a recharge nechanismfor the aquifer

5.4 Surface Water Hydrol ogy

The Site is located in the G 11 drai nage basin whose najor features include the South (G 11) and
North (L-36) New River Canals. The C 11 is approxi mately one-quarter of a mle south of the
Site while the L36 is |located approximately 3 1/2 mles north of the Site. To the east of the
Site along Boy Scout Road is a north-south trending drainage ditch that connects with the G 11
Canal (Figure 1-2). Approximate depth of this ditch is four feet. Another shallow ditch which
al so connects to the Cl1 is present west of the Site along Shotgun Road. Neither of the ditches
receive direct stormwater runoff fromthe Site

There is a perineter bermaround the Site sufficient to retain a 25-year, 72-hour stormonsite
Al stormwater fromthe Site is channeled to one of the onsite borrow pits/l|akes or the pond
(forner sludge |agoon). A shallow ditch does separate the Site fromthe Boy Scout Canp. However
this ditch is dry nost of the year and is on the north side of the perineter bermwhich prevents
landfill stormwater runoff fromentering this drainage ditch

A Storm Water Managenent Plan (SWWP) for the landfill was prepared in Decenber 1987 as part of
the landfill closure design. The water nanagenent plan for the Site neets the South Florida
Wat er Managenent District's (SFWWD s) criteria for the Site closure.

In accordance with SFWWD requirenents, a dry retention area exists around the sanitary landfill.
This retention area provides 1.4 inches of dry pretreatnent vol une, which exceeds the required
0.5 inch of dry pretreatnent volune. The runoff contained in the retention area will pass
through a 100-foot sand filter constructed as part of the landfill closure prior to discharging
into Lake 1. Runoff in excess of 1.4 inches discharges into Lake 1 through an existing contro
structure constructed under the current SFWWD permt.

The Site is divided into two drainage areas. The northern area (81 percent of the Site) drains
into two | akes, Lakes 1 and 2. The southwestern portion of the Site (19 percent of the Site)
drains into Lake 3 which is not directly connected to the other two | akes. An overflow structure
is located in the eastern bermal ong Lake 1 but has not been connected to the Boy Scout Road
ditch. The control elevation of this structure is set at the 25-year stormstage, so that no
overflow wi Il occur until the water levels in the | akes exceed the 25-year stormstage. As part
of the closure design, Lakes 1, 2, and the pond (forner sludge | agoon) have been physically
connected, thereby creating one water body. The overflow, when conpleted, will discharge into
the ditch i medi ately east of Boy Scout Road through a proposed 36-inch culvert. This ditch
connects into the G11 Canal one-quarter mle south of the Site. Lake 3 has the capacity to
retain a 25-year storm No interconnect or outlet for Lake 3 currently exists

The SFWWD al | ows 20 cubic feet per second per square mle (csn) or 6.5 cubic feet per second
(cfs) offsite discharge fromthis Site for a 25year design storm The retention of the entire
25-year stormtherefore exceeds the SFWWMD's criteria. The design also includes a berm around
the entire Site with a minimumcrest elevation of 10.0 feet. The bermel evati on was established
so that the 25-year stormcould be retained onsite, if required. The m ni mum buil ding fl oor
elevation within the Site is set at elevation 10.0 feet NGVD, thereby providing 25-year flood



protection. The mninmumroad elevation is 10.0 feet NG/D. A No Discharge Permt application
has been submitted to EPA under the National Pollution D scharge Elimnation System ( NPDES)
pr ogr am

The side slopes of the landfill and the berns will have vegetation to prevent erosion from sheet
flow |In areas where runoff is concentrated, inlets, drain pipes, and channels are being
constructed as part of the closure plan to convey the runoff fromthe top of the landfill and

down the side slopes into the retention areas
5.5. Denography and Land Use

Broward County has an estinated popul ation of 1,278,384, while the Town of Davie has an
estimated popul ation of 49,033 based on 1990 U S. census results. Davie is |ocated approxi nately
2.5 mles west of Fort Lauderdale, a major population center in the County. Cooper Gty, which
is essentially surrounded by Davie on three sides, has a popul ation of 22,108. Qher popul ation
centers adjacent to Davie are Sunrise, Hollywood, Weston, Plantation, and unincorporated areas
of Broward County.

There are various |land uses adjacent to the Site. To the north lies Canp Sem nole of the South
Fl orida Council of the Boy Scouts of Anerica. Along the western, southern, and nost of the
eastern boundaries lies Inagination Farns, a dairy farm To the northeast lies a single-famly
resi dential devel opnent, Sunny Lake Farns. A South Florida Water Managenent District (SFWD)
telenetry tower is |located southeast of the Site along Boy Scout Road and adjacent to the G 11
Canal which is in the jurisdiction of the SFWWD. Just south of the G 11 Canal is the single
famly residential devel opment, Sunshine Ranches. Surrounding area |and uses as shown in the
Broward County Land Use Pl an prepared by the Broward County Pl anning Council (Decenber 9, 1992)
as shown in Figure 5-1

Approxi mately half of the hones identified within a one-nile radius of the Site, in addition to
I magi nation Farms and the Boy Scout Canp, utilize private wells for domestic purposes (drinking
washing, irrigation, etc.) However, a nunber of these hones utilize bottled water for cooking
and/ or drinking purposes. Hones southwest of the Site are connected to a public water supply
system South Broward Wilities. 1In addition, a section of the Sunshine Ranches subdi vi sion
imredi ately south of the Site is also connected to South Broward Utilities.

5.6 Ecol ogi cal Survey

An ecol ogi cal survey provided the basis for describing the prinary ecol ogi cal conponents of the
Site. The purpose of this survey was to provide baseline infornmation regardi ng najor onsite
habi tats, vegetation types, and aninmal species prior to the initiation of closure activities at
the Site. Due to past activities at the landfill, there was little renmining natural habitat at
the Site. Mjor vegetation consisted largely of a stand of Brazilian Pepper and Australian Pine
around the perineter of the Site. Terrestrial features onsite (e.g., nounds, roads, parking
areas) are influenced by past construction and present use. Aquatic features are, for the nost
part, also heavily influenced by past construction. For exanple, borrow pit Lakes 1, 2, and 3
have unnatural straight-sided shapes, with steep banks and limted littoral zones. The pond
(forner sludge lagoon) is nore natural in both overall shape and shoreline slope
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FI GURE 5-1 BROMRD COUNTY LAND USE PLAN

A relatively diverse and heal thy biol ogical comunity is present onsite. Ongoing closure
activities have renoved nost existing vegetation for the purpose of replanting the Site with a
di verse assenbly of native species. These replantings will increase the habitat quality for

local wildlife. The tenporary loss of wildlife fromconstruction activities and vegetation
removal will probably be compensated rapidly by inmmgration of individuals fromadjacent offsite
locations. Species in addition to those presently onsite are expected to col onize onsite
habitats as habitat diversity is increased. Plans to regrade (i.e., decrease the steepness of
the slope) the shoreline edges of onsite lakes will increase littoral zone aquatic habitats
Littoral zones, or shallow water shorelines, play an inportant role in aquatic ecosystem



function.

The initial biota survey of surface water bodies onsite was limted to shallow or nearshore
areas accessible by foot. Shoreline vegetation consists of weedy species, including severa
types of grasses. A nore conprehensive biota survey of deep waters was not justified based on
the results of surface water and sedi ment sanpling.

5.7 Summary of Site Contam nants
5.7.1 Substances Detected in Gound Water
5.7.1.1 Private Wlls

Si xteen private homes south of the Site were sanpled along with two wells at the Inagination
Farns facility west of the Site and two wells at the Boy Scout Canp north of the Site for a
total of 20 wells. The private well locations are shown on Figure 5-2. The results of the
anal yses for volatile organic compounds (VQOCs), sem -volatile organi ¢ conpounds, netals, and
inorganic paraneters are provided in Table 5-1, along with applicable federal and state prinary
and secondary drinki ng water standards. Prinary drinking water standards are regul ated and
enforced by federal and state authorities to protect hunan health. Secondary drinking water
standards are regul ated by federal authorities but are not federally enforceabl e. Secondary
drinking water standards are intended as guidelines for the states and address contam nants that
affect aesthetic qualities related to public acceptance of drinking water (i.e., odor, taste,
color, etc.).

One private well contained contam nation that exceeded a primary drinking water standard (i.e.
Maxi mum Cont am nant Level (MCL)) for lead with a concentration of 45 ug/L (the primary MCL for
lead is 15 ug/L). One well contai ned nanganese at a concentration of 71.7 ug/L (the secondary
standard for nanganese is 50 ug/L). Another well contained alum numat a concentration of 218
ug/L (the secondary standard for alum numis 200 ug/L). Based on the isol ated exceedances noted
in these wells, the netals detected appear to be reflective of contam nation from pl unbi ng
rather than a ground water quality problens.
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FI GURE 5-2: PRI VATE WELL SAMPLI NG LOCATI ONS
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Iron was detected in excess of its secondary drinking water standard in every well except one
Concentrations ranged from 730 ug/L to 4400 ug/L. The secondary standard for iron is 300 ug/L
The only well which did not exceed the standard for iron had a concentration of 110 ug/L.
Therefore, the high iron concentrations appear to be anbient to the area based on the high
concentrations in alnost all nonitoring wells and private wells.

Concentrations of Total Dissolved Solids (TDS) ranged from 370 ng/L to 830 ng/L. Eight wells
contained TDS in excess of ground water standards. The secondary ground water standard for TDS
is 500 ng/L. Exceedances of TDS are considered Site rel ated.

O the remaining inorganic paranmeters, the only drinking water standards to be exceeded were
fecal coliformand turbidity. Fecal coliformwas detected in the two wells at |nagination
Farns: one sanple contained 1 col./100 m. and the other contained 40 col./100 mMi. The prinary
MCL for fecal coliformis a positive result (i.e., 1 col./100 m.). The primary MCL for
turbidity is 1 NTU Turbidity exceeded 1 NTUin all wells except one. These exceedances are
not considered Site rel ated.

5.7.1.2 Gound Water
Thirteen new nonitoring wells were installed as part of this investigation. The primary purpose

for the additional wells was to better determ ne background/ anbi ent ground water quality.
G ound water sanples fromthese wells, along with 59 existing nonitor wells, were collected and



anal yzed. The nonitor well locations are shown on Figure 5-3. The results of the ground water
nonitor well anal yses are summarized in Table 5-2.

Al of the ground water sanples were analyzed for VOC paraneters. The only VOC paraneter that
was detected at concentrations above its prinmary drinking water MCL was vinyl chloride. Viny
chloride was detected at an estimated concentration of 3 ug/L in the sanple collected from MV
13-50 and at estinmated concentrations of 2 ug/L in the ground water sanples collected from MV
13-25, MW 18-75, MN19-27, and MN19-67. The state of Florida MCL for vinyl chloride in ground
water is 1 ug/L while the federal MCL is 2 ug/L. Because a plume of vinyl chloride was
associated with the Site in the past and because the wells in which vinyl chloride was detected
are downgradi ent of the Site, vinyl chloride contam nation is considered Site rel ated
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FI GURE 5-3 GROUND WATER MONI TORI NG VEELL LOCATI ONS
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Wth the exception of iron, only 8 of the 72 wells sanpl ed contai ned netal s which exceeded their
respective drinking water standards. Sodiumwas detected in MV11-31 at a concentration of 191
mlligranms per liter (ng/L). The state prinmary drinking water MCL for sodiumis 160 ng/L.

Anti nmony was detected in wells MN5-84, MN11-57, and MNV 18-27 at concentrations of 15 ug/L,
19.1 ug/L and 15.9, respectively. The prinmary drinking water MCL for antinony is 6 ug/L.

Al um num was detected in MV 13-50, MNV18-27, and MWV 25-35 at concentrations of 3,720 ug/L, 379
ug/ L, and 206 ug/L, respectively. The secondary drinking water standard for alumnumis 200
ug/ L. Manganese was detected in MV 18-27, MN 18-50, and MN 18-75 at concentrations of 53 ug/L
103 ug/L, and 74.4 ug/L, respectively. The secondary drinking water standard for manganese is

50 ug/L. Antinony is considered a Site related contam nant because ash in the trash landfill is
a possi bl e source. Sodium al um num and manganese are not considered Site related contam nants
due to the well locations and small nunber of exceedances.

Iron was detected in every sanple anal yzed in excess of the secondary drinking water MCL (300
ug/L). Iron concentrations ranged from 3110 ug/L to 11,600 ug/L in the background wells, (Wl
Cluster No. 22), to 17,000 ug/L at Wll Custer No. 4. The average iron concentration in the
wells is 5,063 ug/L. Hgh iron concentrations appear to be anbient to the area

The prinmary drinking water MCL for fecal coliformis measured in bacteria col onies per 100
mlliliters of sanple (col./100 m.). The MCL for fecal coliformis a positive result (i.e., 1
col./ 100 m. or greater). Fecal coliformwas detected in 27 wells across the Site area ranging
in concentrations from21 col./100 mi. to TNTC (too nunerous to count). Fecal coliformbacteria
was detected in the upgradi ent background wells |ocated on the Boy Scout Canp (Well duster Nos.
22 and 23) as well as in the wells east and west of the Site (Wll Custer Nos. 24 and 25) and
in wells downgradient of the Site south of the G11 Canal (Well duster Nos. 15 and 18). A
total of five clusters reported fecal coliformbacteria in all three wells. These clusters
included M¥6, MVW8, MVM9, MAM12, and MM23. Fecal coliformis not considered a Site related
cont am nant .

The primary drinking water MCL for turbidity is 1 NTU (Nephelonetric Turbidity Unit). The MCL
was exceeded in every sanple collected. Turbidity values ranged from2.1 NTU to 82 NTU except in
sanpl e M¥13-50, where turbidity was neasured at 700 NTU. H gh turbidity is not considered a
Site related probl em

Chlorides were detected in only two wells in excess of the secondary drinking water standard of
250 ng/L; MN3-38 and MV 6-37 had chloride concentrations of 270 ng/L and 320 ng/L,
respectively. These wells are |located next to the north nound and exceedances are |ikely
associated with the sanitary landfill.

TDS was detected in 45 well sanples in concentrations exceeding the secondary drinki ng water
standard. Concentrations in these wells ranged from510 ng/L to 1,800 ng/L. The secondary
standard for TDS is 500 ng/L. H gh TDS values are considered Site rel ated



Only one sulfate concentration exceeded the secondary drinking water standard of 250 ng/L. This
concentration was detected at well MN5-39 at a level of 2,500 ng/L. Sulfate is considered a
Site rel ated contam nant.

The secondary drinking water standard range for pHis 6.5 to 8.5 pHunits. pH values belowthis
range were neasured in 11 sanples fromwell clusters 7, 9, 12, 13, 15, and 19. The pH val ues
fromthese sanples ranged from6.06 to 6.49. No pH values higher than 8.5 pH units were
measur ed

In summary, vinyl chloride and antinony are considered Site related contam nants which exceed
primary drinking water standards. Neither contam nant was detected in a sufficient nunber of
wells to define a plune. Chloride, TDS, and sulfate are considered Site related contam nants

whi ch exceed secondary drinking water standard. Only TDS was detected in a sufficient nunber of
wells to define a plune. Chloride, TDS, and sulfate contam nation nay affect the aesthetic
qualities of drinking water near the Site

5.7.2 Substances Detected In Surface Water

Twenty-five surface water sanples were collected from15 |l ocations. The surface water (SW
sanpl e |l ocations are shown on Figure 5-4. Three |ocations proposed for sanpling in the Wrk

Pl an were dry and sanples could not be collected (SW1, SW2, and SW18). The anal ytica

results for VOCs, sem -volatile organics, pesticides/PCBs, netals, and inorganics neasured in
the surface water bodies, are summarized in Table 5-3. Federal and state Wter Quality Oriteria
(WX are provided in Table 5-3 for conparison with surface water contam nation |evels

Iron was detected in all sanples. |Iron concentrations ranged from39.1 ug/L at SW10A to 8, 920
ug/L at SW8B. The sanple from SW8B was the only sanple to exceed the state surface water
standard of 1,000 ug/L for iron. Hgh iron concentrations appear to be anbient to the area.

Berylliumwas detected in two of the nine sanples for which it was anal yzed and was found at
concentrations of 1.0 ug/L and 1.2 ug/L at SW4A and SW12A, respectively. These two sanples
exceeded the state surface water standard of 0.13 ug/L (annual average). SW12A is a background
sanple fromthe G 11 canal, whereas, SWA4A was taken fromthe pond onsite
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FI GURE 5-4 SURFACE WATER, SEDI MENT, AND SO L SAMPLI NG LOCATI ONS
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Fecal coliformwere detected in 21 sanples. Fecal coliformlevels ranged froma |l ow of 1
colony/100 mi. at four locations to a high of 410 colonies/100 mi. at SW11A (the pond).

Amoni a nitrogen was detected in 23 sanples ranging in concentration fromO0.011 to 5.8 ng/L.
Fi fteen sanpl es exceeded the surface water standard of 0.02 ng/L. Phenolics were detected in
one sanple, SW6A in Lake 1, at a concentration of 13 ug/L. The state surface water standard
for phenolics is 1 ug/L.

Turbidity of the sanples ranged fromO0.97 to 35 NTU. The state standard requires that the
turbidity not be greater than 29 units above the background. One sanple, SW10B in Lake 1, is
greater that 29 units above the background sanples' turbidity.

Based on the contam nants detected, the nost preval ent surface water contami nants are feca
coliformand amoni a nitrogen. These contami nants are as prevalent in offsite water bodies as
in onsite water bodies. These are not considered Site related contani nants.

5.7.3 Substances Found In Sediments
Sevent een sedi nent sanples were collected and anal yzed in the sediment investigation. The

sedinent (SD) sanpling locations are shown in Figure 5-4. The analytical results for VCCs,
semi -vol atile organics, pesticides/PCBs, netals, and inorganics detected in the sedinents are



summari zed in Table 5-4. No applicable ARARs were identified to address contami nation in
sedinents. The National Cceanic and At nospheric Adm nistration (NOAA) publishes sedi ment effect
level s which are typically used as screening values for evaluation of ecological risk; those
values are provided in Table 5-4 for conparison with onsite contami nation |evels.

Grain size analysis was perfornmed on each sedi nent sanple collected. The anal yses represent the
di stributions of sedinment grain size in the bottomof the surface water bodi es where the sanpl es
were collected. The data indicates that approxinmately half of the sediment sanples are
predominantly of silt size and finer, while the other half falls into the fine to very fine

grai ned sand size range.

In addition, six sedinment sanples were screened for dioxins using EPA Method 8270. Dioxin was
not detected in any of the sanples.

5.7.4 Substances Found In Soils

Ten soil sanples were collected and anal yzed as part of the soil investigation. The soil boring
(SB) sanpling |ocations are shown on Figure 5-4. The sanples were collected fromO to 2 ft
depths fromthe surface. Table 5-5 provides a summary of VOCs, sem -vol atile organics
pesticides/ PCBs, netals, and other inorganic conpounds detected in the soils. No applicable
ARARs were identified to address contam nation in soils.

<Fi gur e>
<Fi gur e>
<Fi gur e>
<Fi gur e>

6.0 SUWARY OF SITE Rl SK
6.1 Ri sk Assessnent Overview

CERCLA directs EPA to conduct a Baseline R sk Assessnent (BRA) to determ ne whether a superfund
site poses a current or potential threat to hunman health and the environnent in the absence of
any renedial action. The baseline risk assessnent provides the basis for determ ning whether or
not renedial action is necessary and the justification for perform ng renedial action

The risk assessnent is based on the data gathered in the Renedial |nvestigation Report

(CDM 1993) and includes anal yses of sanples of ground water, surface water, sedinent, and
surface soil. Estimates of current risks are based on this investigation and in the absence of
any site-specific renediation, future risk estinmates are based on the assunption that current
soil and ground water chem cal concentrations will persist. Sections 6.2 through 6.6 address the
ri sk assessnent eval uation for human health. Section 6.7 describes the potential inpacts on
aquatic and terrestrial |life associated with contam nation at the Davie Landfill Site

6.2 Contam nants of Potential Concern (COPCs) to Human Health

6.2.1 Screening Oriteria

The chemi cals neasured in the various environnmental nedia during the R were evaluated for
inclusion as chenmicals of potential concern in the risk assessnent by application of screening
criteria. The screening criteria which resulted in elimnation of chemcals included the

foll owi ng:

. Non- car ci nogeni ¢ chem cals detected in a nediumat a frequency of less than five
percent may be del eted

. I norgani ¢ contam nant concentrations less than two tinmes greater than the average
detected val ue of the respective background sanple may be del eted

. Essential nutrients present at |ow concentrations (i.e., only slightly el evated



above naturally occurring levels) and only toxic at very high doses nmay be del et ed;
and

. Non- car ci nogeni ¢ chem cal s that through an anal ysis of toxicity and concentration
contribute |l ess than one percent of the total risk may be del eted

As a result of applying the above listed criteria, Table 6-1 lists the contam nants of potentia
concern (COPC) associated with the Davie Landfill Site. The chemcals listed in Table 6-1 are
of greatest concern because of their toxicity, their relation to background concentrations,
their preval ence onsite, and the likelihood of human exposure

6.2.2 Contam nants of Potential Concern in Gound Water

Monitoring well cluster MW22 (Figure 5-3) is upgradient of the Site and provi ded background
ground water quality data. No inorganic chemcals could be elinmnated fromthe ground water
pat hway based on the two tinmes rule because all nonitoring well data either exceeded two tines
t he background | evel s or background | evels were "non-detect". Five naturally occurring
essential nutrients were elimnated because they were only slightly el evated above two tines
background | evels; they are essential human nutrients; and they are toxic only at very high
doses. Seventeen contami nants were elimnated by the concentration-toxicity screening

Twenty chemcals reported i n the downgradi ent and cross-gradient nonitoring wells nmeet the COPC
criteria (Table 6-1). These were evaluated in the quantitative risk assessnment, but it should
be noted that concentrations for a nunber of contam nants listed are bel ow the drinking water
standards or MCLs for these paraneters

6.2.3 Contam nants of Potential Concern in Soils

Al analytical soil data were used in the identification of COPCs in soils. The background
location used in the risk assessment was sel ected as a sanpling site in which soil was

undi sturbed by either dairy farmng or landfill activities. Three inorganics were elimnated
based on a conparison to background levels. One inorganic was elimnated as an essential hunman
nutrient that is only toxic at very high doses. Fourteen contam nants were elimnated through
the concentration toxicity screening. Twenty chenmicals reported in the soil neet the COPC
criteria (Table 6-1). These were evaluated in the quantitative risk assessnent.

6.2.4 Contam nants of Potential Concern in Surface Water

The surface water fromLakes 1 and 2 and the nature pond (forner sludge | agoon) were eval uated
toget her since these waterways are interconnected. The surface water from Lake 3 was eval uated
separately, as was the surface water fromthe canals adjacent to the Site. Background surface
wat er sanple |ocations included SW7 and SW14 | ocated at the Boy Scout |ake and SW12 | ocat ed
approxinmately 1.5 mles west of the landfill in the G 11 Canal
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Lakes 1,2 and Nature Pond

Seven inorganics were elimnated based on the two tines background rule. One naturally occurring
essential nutrient was elimnated. One contaninant was elimnated based on the concentration
toxicity screening. Eight contami nants reported in the surface water of Lakes 1 and 2 and the
nature pond neet the COPC criteria (Table 6-1).

Lake 3
Only one contaminant (iron) was detected in the surface water of Lake 3, and it was elimnated

fromfurther consideration because it is an essential nutrients. Therefore, no contam nants
reported in the surface water of Lake 3 neet the COPC criteria (Table 6-1)



Canals (i.e., G11 and ditch on Boy Scout Road)

Fi ve inorganics were elimnated based on the two tinmes background rule. One naturally occurring
essential nutrient was elimnated. No contaninants were elimnated based on the concentration
toxicity screening. Seven contami nants reported in the surface water of the G 11 canal and the
ditch on Boy Scout Road neet the COPC criteria (Table 6-1)

6.2.5 Contam nants of Potential Concern in Sedinents

The sedinments fromLakes 1 and 2 and the nature pond were eval uated together since these

wat erways are interconnected. The sedinent fromLake 3 was eval uated separately, as was the
sedinent fromthe canals adjacent to the Site. Background sedi nent sanple |ocations included
SD-1 and SD-2 on Imagi nation Farms, SD-7 and SD-14 | ocated at the Boy Scout |ake, and SD 12

|l ocated approximately 1.5 nmiles west of the landfill in the G 11 Canal

Lakes 1,2 and Nature Pond

One inorganic was elimnated based on the two tinmes background rule. Five naturally occurring
essential nutrients were elimnated. Ten contam nants were elim nated based on the
concentration toxicity screening. Sixteen contaminants reported in the sediment of Lakes 1 and 2
and the nature pond neet the COPC criteria (Table 6-1).

Lake 3

Five inorganics were elimnated based on the two times background rule. No contam nants were
el imnated based on the basis of being essential nutrients or due to the concentration toxicity
screening. Three contam nants reported in the sedinent of Lake 3 neet the COPC criteria (Table
6-1).

Canals (i.e., G11 and ditch on Boy Scout Road)

Seven inorganics were elimnated based on the two tines background rule. One naturally occurring
essential nutrient was elimnated. Six contanminants were elimnated based on the concentration
toxicity screening. Nine contam nants reported in the sedinent of the G 11 canal and the ditch
on Boy Scout Road neet the COPC criteria (Table 6-1).

6.3 Exposure Assessment
6.3.1 Introduction

The purpose of the exposure assessnent is to estimate the magnitude of potential human exposure
to the contam nants of potential concern at the Davie Landfill Site. Wether a contamnant is
actually a concern to human health and the environment depends upon the likelihood of exposure
i.e. whether the exposure pathway is currently conplete or could be conplete in the future. A
conpl ete exposure pathway (a sequence of events leading to contact with a contaminant) is
defined by the follow ng four elenents

. a source and nechani sm of release fromthe source

. a transport nmedium (e.g., surface water, air) and nmechani sns of mgration through
the medi um

. the presence or potential presence of a receptor at the exposure point; and

. a route of exposure (ingestion, inhalation, dermal absorption).

If all four elements are present, the pathway is consi dered conpl ete.

6.3.2 Source, Mechani smof Rel ease, and Transport



The source of contamination at the Site renmains the trash and sanitary landfill nounds. The
former sludge | agoon no | onger appears to be a significant source of contam nation. The two
maj or constituent rel ease and transport nechani sns potentially associated with the Site are as
fol |l ows:

. The infiltration of precipitation through the landfill and the percol ation of the
resulting |l eachate into the ground water; and

. Rel ease of |eachate to surface waters, sedinments, and soils through | eachate seeps.
Because of the present landfill cover, the active landfill gas recovery system and the m ninal
presence of VOCs in the contami nated nedia, exposure to constituents in air transport is not

considered significant at the Site.

6.3.3 Potential Receptors and Routes of Exposure

Current

Currently, there are workers onsite conducting the closure of the landfill. There is, also, the
possibility of trespassers gaining access to the Site by scaling the perineter fence. These two
popul ations coul d be exposed to surface soil, surface water, and sedinents on the Site

Therefore, it was assuned that a hypothetical youth trespasser (age 7-16) and worker could be
potentially exposed to the contam nants through dermal contact with and ingestion of
contam nants in surface water, sedinent, and surficial soils.

Future

Exposure to contami nated ground water was not evaluated for current residents |living adjacent to
the Site, since residents within areas of known contam nati on have been placed on nuni ci pa
water. However, future residential exposure to ground water could occur if contam nated ground
wat er spreads to new areas downgradi ent of the Site or if newwells are placed in contani nated
ground water. In addition, area residents could potentially be exposed to surface water,
surficial soils, and sedinments if the landfill is opened as a park, which is the current plan
for future land use at the Site. The future resident scenario was evaluated in order to

eval uat e these risks.

The County worker popul ation can be receptors for contam nants in surface water and soils when
onsite nmai ntenance work is perforned. The risk to these workers should be the sane as that
evaluated for the current worker.

6. 3.4 Pat hways

Table 6-2 outlines the potential pathways for both current and future use exposure scenari os.
Al possible pathways were first hypothesized and eval uated for conpl eteness. The current

pat hways represent exposure pathways which coul d exi st under current Site conditions while the
future pathways represent exposure pathways which could exist, in the future, if the current
exposure condi tions change.
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6.3.5 Exposure Point Concentrations and Dose Assunptions

The 95 percent upper confidence limt (UCL) on the arithnmetic nean was cal cul ated and used as

t he exposure concentration of contam nants of potential concern in each-nedi a eval uated, unless
it exceeded the maxi mum concentration. Wiere this occurred, the maxi num concentrati on was used
as the exposure point concentration for that contam nant. Exposures point concentrations are
sumari zed in Section 6.4, Tables 6-3 through 66

The exposure point concentrations for each of the contam nants of potential concern and the
exposure assunptions for each pathway were used to estinate the chronic daily intakes for the



potentially conpl ete pathways. EPA gui dance was used to deternine paraneters needed to cal cul ate
chronic daily intakes. The gui dance addresses assunptions with regard to drinking water

i ngestion, inhalation of VOCs while showering, incidental ingestion of soil, dernal contact with
soil, incidental water ingestion while wading, and dermal adsorption while wading

6.4 Toxicity Assessment

The purpose of the toxicity assessnent is to assign toxicity values (criteria) to each

contami nant evaluated in the risk assessment. The toxicity values are used in conjunction with
the estinmated doses to which a hunan coul d be exposed to evaluate the potential human health

ri sk associated with each contamnant. |In evaluating potential health risks, both carcinogenic
and non-carci nogeni c health effects were considered.

Cancer slope factors (CSFs) are devel oped by EPA under the assunption that the risk of cancer
froma given chemcal is linearly related to dose. CSFs are devel oped from | aboratory ani nal
studi es or hunman epi demi ol ogy studies and classified according to route of admnistration. The
CSF is expressed as (ng/kg/day)[-1] and when nultiplied by the lifetinme average daily dose
expressed as ng/kg/day will provide an estinmate of the probability that the dose will cause
cancer during the lifetine of the exposed individual. This increased cancer risk is expressed
by terns such as 1x10[-6]. This is a hypothetical estinate of the upper limt of risk based on
very conservative or health protective assunptions and statistical evaluations of data from

ani mal experinents or fromepi dem ol ogi cal studies. To state that a chenical exposure causes a
1x10[ - 6] added upper limt risk of cancer neans that if 1,000,000 people are exposed one

addi tional incident of cancer is expected to occur. The calculations and assunptions yield an
upper limt estinate which assures that no nore than one case is expected and, in fact, there
may be no additional cases of cancer. USEPA policy has established that an upper limt cancer
risk falling below or within the range of 1x10[-6] to 1x10[-4] is acceptable.

The toxicity criteria used to evaluate potential non-carcinogenic health effects are reference
doses (RfDs). The RFD is expressed as ng/ kg/day and represents that dose that has been

determ ned by experinental aninmal tests or by hunman observation to not cause adverse health
effects, even if the dose is continued for a lifetine. The procedure used to estinmate this dose
incorporates safety or uncertainty factors that assune it will not over-estimate this safe dose
If the estimated exposure to a chem cal expressed as ng/kg/day is less than the RFD, the
exposure i s not expected to cause any non-carcinogenic effects, even if the exposure is
continued for alifetinme. 1In other words, if the estinated dose divided by the RfDis | ess than
1.0, there is no concern for adverse non-carcinogenic effects

Exposure Point Concentrations and Toxicity Potency Factors used to cal cul ate Hunman Health R sks
are summari zed in Tables 6-3 through 6-6.

6.5 Risk Characterization

To evaluate the estinmated cancer risks, a risk level |ower than 1x10[-6] is considered a mni nal
or de minims risk. The risk range of 1x10[6] to 1x10[-4] is an acceptable risk range and woul d
not be expected to require a response action. A risk level greater than 1x10[-4] woul d be
evaluated further and a remedial action to decrease the estimated risk considered
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A hazard quotient (HQ of less than unity (1.0) indicates that the exposures are not expected to
cause adverse health effects. An HQ greater than one (1.0) requires further evaluation. For
exanpl e, although the hazard quotients of the contam nants present are added and exceed 1.0,
further evaluation may show that their toxicities are not additive because each contan nant
affects different target organs. Wen the total effect is evaluated on an effect and target
organ basis the hazard i ndex of the separate chemicals nay be at acceptable |evels.



Car ci nogeni ¢ ri sks and non-carci nogeni ¢ hazards were eval uated for potential exposures to
nmedi a- speci fic contam nants of potential concern in surface soil, surface water, sedinent and
ground water. Receptor popul ati ons were workers, trespassers and area residents that could,
theoretically, use the ground water for a househol d water source

Esti mated potential exposure to contami nants of concern in surface water, surface soil and
surface sedinents are within EPA' s acceptabl e carcinogenic risk range or non-carcinogenic
hazard

Esti mated potential added cancer risks and non-carci nogeni c hazards fromthe use of contam nated
ground water for household use are outside EPA's acceptable range. The estimated cancer risk
exceedances are related to vinyl chloride and arsenic concentrations. The arsenic concentration
is well belowthe MCL. The maxi mum vinyl chloride concentrations in downgradi ent wells exceeds
the primary drinking water MCL by 1 to 2 ug/L. The estinmated non-carci nogen ri sk exceedance is
related to antinony concentrations. Antinony was neasured at 15 to 19 ug/L while the primary
drinking water MCL is 6 ug/L. A sumary of the risks is provided in Table 6-7

<Fi gur e>
6.6 Ildentification of Uncertainties

Uncertainty is inherent in the risk assessnent process. Each of the three conponents of risk
assessnent (data eval uation, exposure assunptions, and toxicity criteria) contribute
uncertainties. For exanple, the assunption that ground water and soil concentrations wll
remai n constant over tine highly overestimates the lifetime exposure. Contam nants dissolve in
rainwater and nmigrate fromthe soil, degrade as a result of biological action (organics), are
di spersed and diluted in ground water, and otherwi se are subject to a variety of attenuation
processes. |In addition, for a risk to exist, both significant exposure to the pollutants of
concern and toxicity at these predicted exposure |levels nmust exist. The toxicol ogica
uncertainties prinmarily relate to the nethodol ogy by which carcinogeni ¢ and noncar ci nogeni c
criteria (i.e., cancer slope factors and reference doses)are devel oped. In general, the

nmet hodol ogy currently used to devel op cancer slope factors and reference doses is very
conservative, and likely results in an overestimati on of hunman toxicity and resultant risk

The use of conservative assunptions throughout the risk assessnent process are believed to
result in an over-estimate of human health risk. Therefore, actual risk nmay be | ower than the
estinmates presented here but are unlikely to be greater

6.7 Ecol ogi cal Eval uation
6.7.1 Overview

The risk to the environnent is determned through the assessnent of potentially adverse effects
to ecosystens and popul ations resulting fromSite-related contam nation using qualitative

nmet hods. Gound water, soil, surface water, and sedinents throughout the landfill area were
sanpled to determ ne the extent of contanmination, as described in Section 5. Gound water

di scharge to surface water at the canal is presuned to occur at the Site; therefore, ground
wat er data was used to address ecol ogi cal concerns. Contanminants detected in each nedia are
listed in Table 5-1 through 5-5

6.7.2 Contam nants of Potential Concern

Al organic paraneters detected above nethod detection linmts were considered to be contam nants
of potential concern to ecological life. Inorganics at concentrations greater than two tines the
nmean background concentration were considered contam nants of potential concern. Since al
inorganic paraneters detected in ground water exceeded tw ce the mean background val ues, al
inorganic paraneters were considered to be chem cals of potential concern. 1In soils, three
contam nants (alum num chromum and cobalt) were elimnated as contam nants of potentia
concern based on background screening. For Lakes 1 and 2 and the pond, inorganic paranmeters in
surface water elimnated based on background screening included barium calcium iron



nmagnesi um nanganese, sodium and zinc. For Lake 3, iron in surface water was elim nated based
on background screening. No inorganic paraneters in the surface water of the G 11 Canal and the
Boy Scout Road Ditch were elimnated based on background screening. Arsenic in sedinents of
Lakes 1 and 2 and the pond was elimnated based on background screening. For sedinment in Lake
3, arsenic, copper, iron, lead, and zinc were elimnated based on background screening. |In the
C 11 Canal and Boy Scout Road Ditch, alum num barium calcium nagnesium nanganese, sodi um
and vanadi um were elim nated based on background screening. The remaining inorganic paraneters
were carried through the ecol ogical risk assessnent as contam nants of potential concern

6.7.3 Exposure Assessnent

Davie Landfill is a disturbed site inpacted by past and present hunman activities. Habitat

| osses undoubtedly occurred when the Site was originally devel oped and as construction and

mai nt enance activities continued. Wth the creation of Lakes 1, 2, and 3 and the renedi ation of
the fornmer sludge |agoon, avail able aquatic habitats were increased. However, Lakes 1, 2, and 3
provided limted shall ow water habitat because the edges of the | akes dropped off sharply into
deep water. During closure of the landfill, the shores of the | akes are being regraded to
provide a nore natural shoreline, suitable for aquatic life and accessible to terrestria
wildlife. In addition, dairy cows from adjacent properties have inpacted the shoreline habitats
at the Site. Construction of a new fence around the Site as part of the landfill closure plan
is expected to alleviate the habitat destruction caused by the dairy cows.

Two species nmay be a potential concern at this Site. The bald eagle (Haliaeetus |eucocephal us),
a federal endangered species, is known to use areas near the Site, especially the Evergl ades
area to the west. In addition, a species of special concern to the state, the eastern burrow ng
ow (Athene cunicularia), has been reported on the Site. A list of federally listed threatened
and endangered species and category 1 and 2 candidates for federal listing in Broward County is
provided in Table 6-8. None of the species on this list were identified onsite during the

ecol ogi cal characterization conducted as part of the renedial investigation. Lists of observed
(January 1993) and reported fauna at the Davie Landfill are provided in Table 6-9

The target receptors were divided into two nain categories: terrestrial and aquatic. Since

cl ean soils have been placed over the Site and fornmer |eachate seeps redirected by the

| ow perneability cover, exposure of terrestrial wildlife through ingestion of contam nated soils
and vegetation and uptake of soil contam nants by plan roots are no | onger deened a viable
pathways. Thus, no risk is expected for these terrestrial receptors. The threat to burrow ng
animals is not expected to be significant because the landfill cover is approxi mately two-feet

t hi ck.
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A qualitative exposure assessnent was used for aquatic biota living in the water colum (aquatic
community) and those living in or on the bottom sedi nents (benthic comunity).

The exposure point concentration is the concentration of a contam nant to which an ecol ogica
receptor is expected to be exposed. The average exposure point concentration was cal cul ated as
the arithnmetic nmean of the contam nant concentrations. Undetected val ues were not incorporated
into the calcul ation of average concentrations. The average and maxi mum concentrations for
ground water, surface water, and sedi nent contam nants were used in the risk characterization

6.7.4 Toxicity Assessnent
6.7.4.1 Gound Water/Surface \Water
As a neans of characterizing aquatic toxicity, the EPA has devel oped water quality criteria

(WX for the protection of 95 percent of all aquatic life where sufficient data are avail able
The Region IV Waste Managenent Division has established screening levels for surface water at



hazardous waste sites, prinarily based upon the Anbient Water Quality Criteria. Exceedance of
these screening levels mght indicate a potential for adverse ecol ogi cal effects (dependi ng upon
factors such as frequency of detection, degree of exceedance, etc.), thus indicating a need for

nore site specific ecol ogical investigations, such as toxicity testing. In addition, Florida
Departnment of Environmental Protection (FDEP) has established its own water quality criteria,
whi ch vary depending on use classification for the surface water body. Cass Ill criteria were

established to protect recreation and the propagati on and nai ntenance of a healthy,

wel | - bal anced popul ation of fish and wildlife. For those contam nants that did not have
establ i shed WC, acute and chronic toxicity values were based on a percentage of nedian |etha
concentrations for various organi sns obtained fromavailable literature

6.7.4.2 Sedinents

The toxicity of contaminants to aquatic biota living in or near the bottom sedi nents (benthic
community) can be assessed by conparing sedi nent contam nant concentrations to sedi nent

bi ol ogi cal effect ranges published by the National Cceanic and At nospheric Adm nistration
(NQAA). The NQAA sedinment effects range val ues were devel oped to deternine concentrations of
contami nants which may result in adverse ecological effects. These values are based upon
avai |l abl e sedinent data collected primarily in marine and estuarine environnents throughout the
United States. The Effects Range-Low (ER-L) values represent the |ower tenth percentile of the
range of concentrations in which effects were observed or predicted. The Effects Range-Medi an
(ER-M val ues represent the 50th percentile concentrations.

For iron and nanganese the Ontario Mnistry of the Environnent (OMOE) sedinment quality

gui delines were used to determne risks. In the OMXE guidelines, the Lowest Effect Level is the
| evel of sedinent contamination that can be tolerated by the ngjority of benthic organisms. The
Severe Effects Level is the | evel of sedinment contam nation at which pronounced di sturbance of
the sedi ment dwelling community is expected.

For organic non-polar chem cals |acking biological effects levels, an alternative approach was
applied using the EquilibriumPartitioning (EP) Approach to evaluate the potential for adverse
effects associated with exposure to inpacted sedi nents

6.7.5 Risk Characterization
6.7.5.1 GQGound Water/ Surface Water

Conpari son of the concentrations of contam nants of potential concern with federal Water Quality
Criteria (WX), regional screening values, and state water quality standards, was used to assess
the likelihood of adverse effects of ground water and surface water to aquatic life:

. Nurmer ous contam nants in ground water (presum ng ground water discharges to surface
wat er) exceeded federal WQC, regional screening values, and state water quality
standards. As inpacted ground water m grates downgradi ent toward a surface water
di scharge point, a significant loss of VOCs is expected through volatilization
retardation, and degradation. Inorganics are expected to adsorb to sedinent and
organic materials within the aquifer such that their surface water concentrations
also will be reduced. Therefore, it is conservative to assune that aquatic life
will be effected by ground water contam nation

. Concentrations of carbon disulfide, bis(2ethylhexyl)phthalate, and al um num in
surface water of Lakes 1 and 2 and the pond, exceed WQXC for these contam nants. It
shoul d be noted that the maxi mum detected concentrati ons of carbon disul fide and
bi s(2et hyl hexyl )phthal ate in Lakes 1 and 2 and the pond do not exceed two tines the
aver age background concentration, so their presence nmay not be Site rel ated.

. In the G 11 Canal and the Boy Scout Road Ditch, the maxi num detected concentration
of bi s(2-ethyl hexyl)phthal ate, alum num cyanide, and iron equal ed or exceeded
federal, regional, and/or state chronic WQXC.



Water quality criteria were not available for all detected contam nants; therefore, the
contribution of all the contam nants of potential concern could not be evaluated. Despite the
absence of sone criteria, the results showa limted potential for both chronic and acute
adverse effects to occur to aquatic life inhabiting Lakes 1 and 2, the pond, the G 11 Canal, and
the Boy Scout Road ditch.

6.7.5.2 Sedinent

To assess potential adverse effects on benthic organi sns fromexposure to potentially toxic

sedi nent, contam nants of potential concern identified in sedinents were conpared with avail abl e
NOAA sedi nent bi ol ogi cal effect ranges, Ontario Mnistry of the Environnent (OMOE) sedinent

qual ity guidelines, and EquilibriumPartitioning concentrations:

. Al'l sedinment contam nant concentrations in all water bodies fell belowthe ER-M
levels. In Lakes 1 and 2 and the pond, maxi num detected concentrati ons of |ead,
nercury, silver, and zinc exceeded the ER-L value but not the ER-Mval ue, indicating
a low potential for ecol ogical effects.

. There were no exceedances of the biological effects levels for contam nants detected
in Lake 3.
. The nmaxi mum det ected concentration of mercury in sedinents of the G 11 Canal and the

Boy Scout Road ditch exceed the ER-L value for this constituent but not the ER- M
value, indicating a low potential for ecological effects. The nmaxi num detected
concentration of iron exceeded the OME Lowest Effect Level. The detected
concentration of butyl benzyl phthal ate exceeded the cal cul ated sedi nent concentration
(based upon equilibriumpartitioning).

Sedi nent biol ogical effects |evels were not available for all the detected contam nants;
therefore, the contribution of all the contam nants of potential concern could not be eval uated.
These results suggest, based on available data, that a slight potential exists for adverse
effects to occur to benthic and aquatic life inhabiting Lakes 1 and 2, the pond, the G 11 Canal,
and the Boy Scout Road ditch.

6.7.6 Uncertainty Analysis

The mai n sources of uncertainty associated with this ecol ogical evaluation can be attributed to
the foll ow ng:

. Envi ronnental chenmistry and sanpl e anal ysis,
. Exposure Assunptions, and
. Toxicity criteria.

Whi | e environmental paraneter estimation and exposure assunptions provide uncertainty, the
primary sources of uncertainty are the interpretation and application of avail abl e toxicol ogi cal
dat a.

7.0 DESCRI PTI ON OF ALTERNATI VES
7.1 Performance Standards

Estimated potential human exposure to Site contam nants in surface water, surface soil, and
surface sedinents do not result in unacceptable cancer or non cancer risks at the Davie Landfill
Site. However, the estinated potential cancer and non-cancer risks fromexposure to ground

wat er are above EPA' s cleanup target cancer risk range and an HQ above 1. d osure of the
landfill and conpletion of the cover systemis expected to reduce contami nation fromthe
landfill and potential risks to human heal t h.



Contaminants in ground water at |evels above ARARs are listed in Table 7-1

There is a low potential risk associated with exposure of aquatic life to contamination in

surface water and sedinents in onsite water bodies. Cosure of the landfill and conpl etion of
the cover systemis expected to reduce contam nation fromthe landfill and potential risks to
ecological life

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i npl enentation of the response action selected in this ROD, may present an i nm nent and
substantial endangernment to public health, welfare, or the environnent.

The Feasibility Study Report eval uated possible alternatives for renediation of conditions at
the Davie Landfill Site. A total of three (3) alternatives have been established for detailed
anal ysis consideration. These alternatives were selected to provide a range of renedial actions
for the Site.

<Fi gur e>
7.2 Aternative No. 1: No Action

The no action alternative was devel oped as required by the National O and Hazardous Substances
Pol I uti on Contingency Plan (NCP), the regulation inplenenting the Superfund law. It is used as
a baseline for conparing other alternatives. Under this alternative, EPA would take no action
to mnimze the i npact ground water contami nati on has on the area. There is no cost associ ated
with this alternative because no additional activities would be conducted

However, at Davie Landfill, a nunber of County and State actions are being executed at the Site
whi ch shoul d reduce contam nation in the ground water. Broward County is in the process of
closing the landfill in accordance with the requirenments of FDEP closure permt nunber

SF06- 143540. O osure is expected to elimnate the source of contamination at the Site. The
permt is subject to 15 general conditions and 25 specific conditions including the follow ng

. nmonitoring ground water at the Site for twenty years,
. providing witten proof that the Site is zoned for parks and recreation, and
. providing public potable water and sewer to the park.

Natural attenuation of the contam nants in ground water is anticipated after closure of the
landfill is conplete. Broward County estinates that over $14 nillion have been invested or
committed for closure of the landfill in accordance with the permt. Approxinmately $1.3 million
of that total is associated with ground water nonitoring, zoning the Site, and potable water and
sewer extension to the Site.

In addition to the actions required under the permt, the State Health Departnent nonitors
residential wells near the Site for contam nation and urges residents with wells affected by
contam nation fromthe Site to connect to a public water supply using funds provided by the
State of Florida Water Quality Assurance Trust Fund.

Because this alternative would result in contam nants renaining onsite, CERCLA requires that the
Site be reviewed every five years. |If indicated by the review, renedial actions would be
inplenented at that tinme to address the contam nated ground water

7.3 Aternative No. 2 - Natural Attenuation Wth Ground Water Mnitoring

This renmedial alternative involves action ained at limting exposure, and primarily consists of
the following: (1) natural attenuation of vinyl chloride and antinony; (2) ground water
nonitoring; and (3) provision of alternative water to residences with contam nated wells. These
renmedial activities are expected to limt contact with contam nated ground water in the vicinity
of the Davie Landfill Site and includes utilization of a conprehensive ground water nonitoring



plan to periodically evaluate the quality of the ground water enanating fromthe Site

Aliterature search was conducted during the FS to determne the length of tine for natura
attenuation to decrease concentrations of vinyl chloride to belowthe MCL of 1 ug/L. Based on
that search it was determned that vinyl chloride has a half-life ranging from8 weeks to 95
nonths. The hi ghest concentration of vinyl chloride detected at Davie Landfill was 3 ug/L;
therefore, calculations indicate that a nmaxi num of 16 years nay be required to reduce vinyl
chloride concentrations to 0.75 ug/L, which is bel ow the MCL

No estinmation of the tinme required for antinony to attenuate coul d be nade because antinony is a
netal, is present in |ow concentrations in the ground water sanples, and is expected to adhere
to soil particles rather than nove with the ground water. The suspected source for antinony is
the incinerator ash buried in the trash landfill. There is no direct exposure pathway to the
ash or soil to which the antinony nay adhere. That is why the ash and soil do not need to be
renmedi ated. Natural attenuation by adherence to soil is expected to be effective for antinony.

A ground water nonitoring programwould be perforned to ensure that attenuation is effective.

G ound water would be nonitored at wells along the perineter of the landfill (conpliance wells),
as well as in residential wells near the Site, until levels of vinyl chloride and anti nony reach
perfornmance standards (see Table 7-1). If vinyl chloride is detected in residential wells at

concentrations above 1 ug/L at least three tines, then a source for alternative water will be
provided to affected residences. Mnitoring will continue for at |east one year after the
concentrations in all nonitoring wells decrease bel ow the perfornmance standards. Should any
concentrations above performance standards be detected within this post-renedi ati on nonitoring
period, actions would be taken to verify the contam nant levels, and if verified, additiona
control neasures nay be eval uat ed

The Site is being closed by Broward County under a permt with the State of Florida, in
accordance with the Florida Adm nistrative Code, Chapter 17-701, Solid Waste Managenent
Facilities. The nonitoring required under this remedy is being conducted by Broward County in
accordance with the FDEP closure permt. Provision of public water to private well users with
wells affected by Site-related contam nation is being provided through the State of Florida
Water Quality Assurance Trust Fund. The County is to provide EPA with quarterly reports which
include any ground water nonitoring results for that period, residential well nonitoring
results, and any provisions nade to extend the public water supply.

Because all nonitoring costs are included in County and State actions described previously, no
additional costs are anticipated for this action unless Broward County fails to performthe
actions required by the permt. Gound water nonitoring, zoning the Site, and potable water and
sewer extension to the Site are estimated at $1.3 nillion. |In addition, EPA estimates that up
to $100, 000 may be required over the next sixteen years to provide public water to affected
residents if the State Trust Fund cannot be accessed.

7.4 Aternative No. 3 - Gound Water Treatnent

This alternative includes ground water extraction, physical/chem cal treatnment of the extracted
wat er, and discharge to surface water. A National Pollutant Discharge Elimnation System ( NPDES)
permt would be required to discharge treated ground water to a surface water body | ocated
offsite. A ground water nonitoring programwould be necessary to ensure that the ground water
treatnent systemis effective and that contam nants do not migrate.

A ground water nodel was used to deternmine the tine required to circulate clean ground water

t hrough the contam nation zone and reduce contam nant |evels bel ow cl eanup goals. The node
indicates it would take 12 years to reduce vinyl chloride |evels below cleanup goals and 146
years to reduce antinony levels. For the purposes of the cost analysis a maxi num of 30 years of
extraction and treatnent was assuned. During the renedial design (RD), treatability studies may
be conducted, if required, to determine the effectiveness of treatnment on the extracted ground
water. Due to the existing | ow concentrations at the Site, extraction alone, through dilution
may reduce contam nant concentrations to bel ow di scharge standards. Filtration to renove the
high iron content would likely be the only treatnent that woul d be necessary to neet surface



wat er di scharge standards. Final treatnent nethods woul d be determ ned during the renedia
design for the system Any wastes generated during the treatnent process woul d be di sposed of
at aregulated facility. The actual nunber of extraction wells required woul d be determ ned
during the RD. For the purposes of this analysis, three extraction wells were considered
appropriate.

The estinmated capital cost for a three well, 150 gpmextraction systemis $2,490,000. Qperation
and Mai ntenance costs for thirty years of operation are estimated at $3,460,000. The tota
present worth cost of this remedy is estimated at $5, 950, 000.

8.0 SUWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES
8.1 Statutory Balancing Oiteria

This section of the ROD provides the basis for determ ning which alternative provides the best
bal ance with respect to the statutory balancing criteria in Section 121 of CERCLA, 42 U S.C
[Para] 9621, and in the NCP, 40 CFR [Para] 300.430. The najor objective of the feasibility
study (FS) was to devel op, screen, and evaluate alternatives for the renediati on of the Davie
Landfill Site. A wide variety of alternatives and technol ogies were identified as candidates to
renmedi ate the contam nation at the Davie Landfill Site. These were screened based on their
feasibility with respect to the contam nants present and the Site characteristics. After the
initial screening, the renmaining alternatives/technol ogi es were conbined into potential renedia
alternatives and evaluated in detail. The renedial alternative was sel ected fromthe screening
process using the following nine evaluation criteria:

. overal | protection of human health and the environnent;

. conpliance with applicable rel evant and appropriate requirenents (ARARS);
. l ong-term effectiveness and permanence

. reduction of toxicity, nobility, or volunme of hazardous substances or

cont am nant s;

. short-termeffectiveness or the inpacts a renmedy m ght have on the comunity,
wor kers, or the environnment during the course of inplenentation

. inplenentability, that is, the adm nistrative or technical capacity to carry out the
alternative;

. cost-effectiveness considering costs for construction, operation, and nai ntenance of
the alternative over the life of the project;

. acceptance by the State, and
. acceptance by the Conmunity.

The NCP categorizes the nine criteria into three groups:

(1) Threshold Criteria - overall protection of human health and the environment and conpli ance
with ARARs (or invoking a waiver) are threshold criteria that nust be satisfied in order
for an alternative to be eligible for selection

(2) Primary Balancing Criteria - long-termeffecti veness and pernmanence; reduction of toxicity,
nmobility or volune; short-termeffectiveness; inplenentability and cost are prinary

bal ancing factors used to weigh major trade-offs anong alternative hazardous waste
nmanagenent strategies; and



(3) Mdifying Oriteria - state and comunity acceptance are nodifying criteria that are
formally taken into account after public comments are received on the proposed plan and
i ncorporated into the ROD.

The following analysis is a sunmary of the evaluation of alternatives for renediating the Davie
Landfill Superfund Site under each of the criteria. A conparison is nade between each of the
alternatives for achi evenent of a specific criterion

8.2 Threshold Criteria
8.2.1 Overall Protection of Hunman Health and the Environment

Al of the alternatives, including No Action, should provide sone degree of protection for human
health and the environnent. Alternatives 1 and 2 include ground water nonitoring and natural
attenuation to neet clean-up goals and public water is provided to residents to protect human
health. Alternative 3 would provide protection of hunman health and the environnent through
active renmedi ati on of the ground water

8.2.2 Conpliance Wth ARARs

The remedial action for the Davie Landfill Site, under Section 121(d) of CERCLA, nust conply
with federal and state environnental |aws that either are applicable or relevant and appropriate
(ARARs). Applicable requirements are those standards, criteria or |limtations pronul gated under
federal or state law that specifically address a hazardous substance, pollutant, contam nant,
remedi al action, location, or other circunmstance at a CERCLA site. Relevant and appropriate
requirenents are those that, while not applicable, still address problens or situations
sufficiently simlar to those encountered at the Site and that their use is well suited to the
particular site. To-Be-Considered Oriteria (TBCs) are nonpromnul gated advi sori es and gui dance
that are not legally binding, but should be considered in determ ning the necessary |evel of
cleanup for protection of human health or the environnent. Wile TBCs do not have the status of
ARARS, EPA's approach to determining if a renedial action is protective of hunman health and the
envi ronnent invol ves consideration of TBCs al ong with ARARs.

Locati on-specific ARARs are restrictions placed on the concentration of hazardous substances or
the conduct of activities solely on the basis of |ocation. Exanples of |ocation-specific ARARs
include state and federal requirenents to protect floodplains, critical habitats, and wetl ands
and solid and hazardous waste facility siting criteria. Table 8-1 summarizes the potenti al

| ocation-specific ARARs for the Davie Landfill Site.

Action-specific ARARs are technol ogy- or activity-based requirements or limtations on actions
taken with respect to hazardous wastes. These requirenents are triggered by the particul ar
remedi al activities that are selected to acconplish a remedy. Since there are usually severa
alternative actions for any renedial site, various requirenents can be ARARs. Table 8-2 lists
potential action specific ARARs and TBCs for the selected and contingency ground water renedy
for the Davie Landfill Site.

Chemi cal -specific ARARs are specific nunerical quantity restrictions on individually-1listed
contam nants in specific nedia. Exanples of chem cal -specific ARARs include the MCLs specified
under the Safe Drinking Water Act as well as the anbient water quality criteria that are

enuner ated under the O ean Water Act. Because there are usually nunerous contam nants of
potential concern for any renmedial site, various nunerical quantity requirenments can be ARARs.
Table 8-3 lists potential chemcal specific ARARs for the Davie Landfill Site

Al alternatives will meet their respective ARARs. The ARARs that apply to this Site include
chem cal, action, and | ocation-specific ARARs. Alternatives 1 and 2 would conply with all ARARS
(i.e., federal and state Maxi mum Cont am nant Levels (MCLs)) through nonitoring and natura
attenuation. The point of conpliance woul d be determ ned through the FDEP closure permt.
Alternative 3 would neet all ARARS (i.e., federal and state MCLs and surface water discharge
requi renents, RCRA Subpart G NPDES permtting requirenents, etc.) through active ground water
remedi ati on



Long-termnonitoring is required in all alternatives. Additional statistical analysis of data
wi Il further substantiate the presence/ absence of contaminants in ground water. This long-term
monitoring will provide the data necessary for a statistical determ nation of constituent
concentrations in ground water. |If it becones apparent that MCLs will not be met through
attenuation, EPA in consultation with FDEP, will re-evaluate the effectiveness of the renedy.

8.3 Primary Balancing Criteria
8.3.1 Long-Term Effectiveness and Per manence

Alternative 3 provides the highest degree of |ong-term effectiveness and pernmanence because this
alternative uses treatnment technol ogi es to reduce hazards posed by the contaminants in the
ground water at the Landfill Site. Calculations indicate that vinyl chloride concentrations
coul d be reduced to cleanup levels (Table 7-1) after 12 years of ground water extraction

Anti nmony concentrations are expected to take up to 146 years of ground water extraction before
cl eanup | evel s are attai ned.

Natural attenuation, as provided in Alternatives 1 and 2, also would be considered effective
froma long-termstandpoint. Calculations indicate that vinyl chloride concentrations could be
reduced to cleanup levels (Table 7-1) through natural attenuation in up to 16 years. No
estimate of the time required for antinony to attenuate could be made at this tine; however, the
level s of antinony detected are relatively low. Antinony is a netal and is expected to adhere
to soil particles rather than nove with the ground water. For these reasons natural attenuation
is expected to be effective for antinony. Because these renedies may result in contam nants
remai ning onsite, a 5-year review woul d be necessary to verify that the renedies included in
these alternatives renmin protective.
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8.3.2 Reduction of Toxicity, Mbility, or Volume Through Treat nent

Coupl ed with the source contai nment alternative (QUL ROD), conpleted in 1989, Aternative 2 will
result in permanent renediation of the ground water and will pose no continued risk to the
surroundi ng public or the environnent upon conpletion. Aternative 2 will rely on natura
attenuation and dilution to reduce the toxicity, nobility, and volume of ground water

contam nants at the Site and attain ARARs within 16 years (Section 7.3). Because Alternatives 1
and 2 do not involve any construction, they will not generate any waste residuals.

Alternative 3 provides for active ground water renedi ati on through extraction and di scharge to
surface water with sone treatment to neet discharge standards. In Aternative 3, toxicity,

nmobi lity, and volume of contam nated ground water are reduced through renediation. Alternatives
1 and 2 do not provide for ground water treatnent, but rather attenuation of contam nants over
tine. Alternative 3 best satisfies CERCLA's statutory preference for treatnent and use of
treatnent to reduce toxicity, nobility, and volune of contam nants.

8.3.3 Short-Term Effectiveness

Alternatives 1 and 2, which require no construction, are expected to have the greatest
short-termeffecti veness because inplenmentation presents no risk to workers, comunity, and the
environnent. Alternative 3also is effective in the short-term The installation of ground

wat er extraction wells may inpose risks through disturbing the soil and ground water, however
this is not expected to pose any short-termenvironnental or public health hazards.

8.3.4 Inplenmentability

The inplenmentability of an alternative is based on technical feasibility and the availability of



services and naterials. Alternative 1 would be the sinplest to inplenent. Materials, services
and capabilities are readily avail able for nmaintenance of the landfill cover system and
nmonitoring through the FDEP closure permt. Periodic naintenance of the cover should provide
reliability in the future. The ground water nonitoring programwoul d determ ne the
effectiveness of attenuation of the contaminants in ground water. Alternative 2 would be only
slightly less sinple to inplenment than Alternative 1, because it requires EPA to remain invol ved
with the Site for a period of time to ensure that contam nant |evels neet ARARs, it does not
require construction and the obtaining of permts. Aternative 3 is the nost difficult to

i npl enent, and includes ground water extraction, treatnent and discharge to surface water. A
Nati onal Pollutant Discharge Elimnation System (NPDES) permt is required for discharges
offsite. Treatability testing may be required to define the design paraneters for these
processes.

8.3.5 Cost

Alternatives 1 and 2 have no present worth cost because EPA woul d not require any additiona

acti ons beyond those required for landfill closure. If Broward County stopped performng work
under the State of Florida Permt, the cost for Alternative 2 would increase to approxi mately
$1.3 mllion. If the State trust fund is not accessed to provide public water to affected

residents, the cost for Alternative 2 could increase by another $100,000. Alternative 3 has an
estimated present worth cost of $5,950,000, including O&M costs. The present worth val ue
represents the total cost of the renediation expressed in today's dollars. These estimates are
based on a 5% interest rate.

<Fi gur e>
8.4 Mdifying Oriteria
8.4.1 State Acceptance

The State of Florida, as represented by the Florida Departnment of Environmental Protection
(FDEP), has been the support agency during the Renmedial Investigation and Feasibility Study
(RI/FS) process for the Davie Landfill Site. 1In accordance with 40 C F.R [Para] 300.430, FDEP
as the support agency, has provided input during this process by revi ewing and providi ng
comrents to EPA on all nmjor docunents in the Adm nistrative Record. Based upon comments
received fromFDEP, it is expected that witten concurrence will be forthcom ng; however, a
letter formally reconmendi ng concurrence with EPA s sel ected renedy has not yet been received

8.4.2 Comunity Acceptance

Based on comments expressed at the May 19, 1994, public neeting and receipt of 6 witten
comrents during the comment period, it appears that the Davie comunity generally agrees with
Alternative 2 as the selected remedy. Specific responses to issues raised by the community can
be found in Appendi x A, The Responsiveness Summary.

9.0 SUWARY OF SELECTED REMEDY

Based upon the conparison of alternatives in the feasibility study(FS) andupon consideration of
the requirenents of CERCLA, the NCP, the detailed analysis of alternatives and public and state
comments, EPA has selected Alternative 2 for this Site. The selected alternative for the Davie
Landfill Site is consistent with the requirenments of Section 121 of CERCLA and the NCP. Based
on the information available at this tine, the selected alternative represents the best bal ance
anong the criteria used to evaluate renedies. The selected alternative will reduce the
mobility, toxicity, and volume of contam nated ground water at the Site. In addition, the
selected alternative is protective of human health and the environnent, will attain all federa
and state ARARs, is cost-effective and utilizes permanent solutions to the maxi mum extent
practicabl e.

9.1 Gound Water Renedi ation



9.1.1 Major Conponents of Ground Water Renediation

The maj or conponents of the selected renedy (Al ternative #2) which address ground water
renmedi ation are as foll ows:

. natural attenuation of vinyl chloride and anti nony,

. ground water nonitoring to confirmnatural attenuation

. nmonitoring of residential wells to determ ne the inpact upon such private wells, and
. public water supply connections for residents that have been affected by

contami nation in excess of the | evels above perfornmance standards.

I mpl emrentation of Alternative 2 in conjunction with the QUL and the landfill closure will
protect human health and the environnent. Conpletion of the landfill closure under the FDEP
permt is expected to elimnate the only renmining source of contam nation in the ground water
surface soils, surface water, and sedinments. The FDEP pernit also requires that the Site be
zoned for parks and recreation and that public water and sewer be provided to park facilities
Because ground water sanples taken fromthe landfill property showed no significant anounts of
contami nation, no further deed restrictions or ground water use restrictions are consi dered
necessary on the landfill property.

A reduction in the concentration of contam nants in ground water should be achieved within a
reasonabl e tineframe given the | ow | evels of contam nation, |ow likelihood of exposure, and the
relatively long timefrane required for extraction and treatnent of ground water. Contam nated
ground water is not being used for drinking water in the vicinity of the Site. Residential areas
adj acent to the Site are nonitored and provi sions have been nmade to provide public water to
residents with wells found to have contam nated ground water. G ound water use controls will
continue to be inplenented to ensure that ground water is not used before levels protective of
human heal th and the environnent are reached.

The purpose of the selected renedy is to ensure that contam nant |evels reach ARARs. Should
contam nant | evel s approach asynptotic |evels before reaching ARARs, EPA, in consultation with
FDEP, will re-evaluate the effectiveness of the selected remedy. Because this renmedy will

result in hazardous substances remaining in the ground water above heal th-based |levels for a
tine exceeding five years, a revieww || continue to be conducted every five years after
comrencenent of the QUL renedial action to ensure that the renedy continues to provide adequate
protection of hunman health and the environnent. No additional capital costs are associated with
this renmedy, provided Broward County continues to performunder the state closure permt.

9.1.2 Performance Standards

G ound water will be nonitored until the follow ng maxi num concentration | evels are attained.

Cont am nant Concentration
vinyl chloride 1 ug/L
ant i nony 6 ug/L

A literature search was conducted and cal cul ati ons were perforned during the FS that indicate
the natural attenuation of vinyl chloride will achieve ARARs in 16 years. No estimation of the
tine required for antinony to attenuate could be made because antinony readily binds to soil and
is unlikely to nove with the ground water and thereby contam nate the ground water. Because the
level s of antinony detected are relatively low, antinony is a netal, and antinony is expected to
adhere to soil particles rather than nove with the ground water, natural attenuation is expected
to be an effective renedy for antinony to reach ARARs. The nmjor federal and state ARARs and
TBCs for this alternative can be found in Tables 8-1, 82, and 8-3 of this ROD.

9.1.3 Conpliance Testing



A ground water conpliance programw || be devel oped to nonitor the progress of the ground water
restoration. Gound water sanples will be collected fromexisting nmonitoring wells. These
sanples will provide confirmation that |levels of vinyl chloride and antinony are continuing to
decline and that contam nation has not continued to migrate or contam nate other nearby
residential wells.

G ound water sanples will be collected fromthe nonitoring wells and anal yzed for vinyl chloride
and antinony |levels in accordance with the approved FDEP ground water nonitoring plan until
ARARs are reached. If levels are exceeded or contam nant |evels approach asynptotic |evels

bef ore achi eving ARARs, EPA, in consultation with FDEP, will reevaluate the effectiveness of the
remedy and the need for further action. Irregardless, nonitoring will continue until ARARs are
net. Post renediation nonitoring will be conducted for a m nimumof one year to confirmthat

t he performance standards have been attai ned.

10.0 STATUTCRY DETERM NATI ON

Under Section 121 of CERCLA, 42 U S.C [Para] 9621, EPA nust select renedies that are protective
of human health and the environment, conply with applicable or relevant and appropriate
requirenents (unless a statutory waiver is justified), are cost effective, and utilize pernmanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the

maxi mum extent practicable. |In addition, CERCLA includes a preference for renedi es that enpl oy
treatnent that pernmanently and significantly reduce the volune, toxicity, or mobility of
hazardous wastes as their principal element. The followi ng sections discuss how the sel ected
remedy neets these statutory requirenents.

10.1 Protection of Human Health and the Environnent

The sel ected renmedy provides protection of human health and the environnent by elimnating,
reducing, and controlling risk through engi neering controls and/or institutional controls and
ground water treatment, if required, as delineated through the performance standards descri bed
in Section 9.0 -SUWARY OF SELECTED REMEDY. The carcinogenic risk due to vinyl chloride and

t he non-carcinogenic risk due to antinony will be reduced to acceptable levels (i.e., cancer
ri sk between 1x10[-6] and 1x10[-4] and Hazard Index |ess than or equal to 1) once perfornance
standards are achieved.

G ound water nonitoring will be inplemented in accordance with performance standards descri bed
in Section 9.0 - SUMWARY OF SELECTED REMEDY to ensure that no exposure through ingestion of
contam nated ground water occurs. Active renediation will not be inplenented for ground water.
Resi dents found to have contamnated wells will be placed on public water. |Inplenmentation of
this remedy will not pose unacceptable short-termrisks or cross nedia inpact.

10.2 Attainnment of the Applicable or Rel evant and Appropriate Requirenents (ARARs)

Remedi al actions perforned under Section 121 of CERCLA, 42 U S. C. [Para] 9621, nmust conply with
all applicable or relevant and appropriate requirenents (ARARs). Al alternatives considered
for the Site were evaluated on the basis of the degree to which they conplied with these
requirenents. The selected renedy was found to neet or exceed ARARs identified in Tables 8-1,
8-2, and 8-3. The following is a short narrative explaining the attai nnent of pertinent ARARs.

Chemi cal - Speci fi c ARARs

G ound water perfornmance standards identified as primary drinking water MCLs are the renedial
action goals set out inthis ROD. If it becones apparent that MCLs will not be net due to
attenuation, EPA in consultation with FDEP, will re-evaluate the effectiveness of this renedy.
Performance standards are consistent with ARARs identified in Table 8-3.

Action- Speci fic ARARs

Per f ormance standards are consistent with ARARs identified in Table 8-2.



Locati on- Speci fi c ARARs
Per f ormance standards are consistent with ARARs identified in Table 8-1.

The selected renedy is protective of species |isted as endangered or threatened under the
Endangered Species Act. Requirenents of the Interagency Section 7 Consultation Process, 50 CFR
Part 402, will be net. The Departnent of the Interior, Fish & Wldlife Service, will be

consul ted during the renedial design to assure that endangered or threatened species are not
adversely inpacted by inplenentation of this renedy.

i ver s

Wi vers are not anticipated at this Site at this time. Should contam nants reach asynptotic
level s prior to reaching performance standards, a waiver may be consi dered provi ded affected
residential areas are provided with public water.

QG her Qui dance To Be Consi dered

O her Quidance To Be Considered (TBGCs) include health-based advisories and gui dance. TBCs have
been utilized in estimating i ncrenental cancer risk nunbers for renmedial activities at the Site
and in determ ning RCRA applications to contam nated nedi a.

10.3 Cost Effectiveness

After evaluating all of the alternatives which satisfy the two threshold criteria, protection of
human health and the environnent and attai nment of ARARs, EPA has concl uded that the sel ected
remedy, Alternative 2, affords the highest |evel of overall effectiveness proportional toits
cost. Section 300.430(f)(1)(ii)(D of the NCP also requires EPA to evaluate three out of five
bal ancing criteria to determ ne overall effectiveness: long-termeffectiveness and per manence
reduction of toxicity, nobility, or volune through treatnent; and short-term effectiveness.
Overal |l effectiveness is then conpared to cost to ensure that the renedy is cost-effective. The
sel ected renedy provides for overall effectiveness in proportion to its cost.

The sel ected renedy has a | ow present worth, capital, and operation and nai ntenance cost
conpared to nore exotic renedies, while satisfying the criteria for |long-termeffectiveness and
permanence and short-termeffectiveness. This alternative would not reduce toxicity, mobility,
or volune through treatnent; however, the reduction of toxicity, nobility, or volune through
this action would be nonitored until ARARs are attained.

The estimated present worth cost for the selected renedy is $0. Should Broward County fail to
performthe work required under the FDEP |l andfill closure pernmit and fail to access the State of
Florida Water Quality Assurance Trust Fund to provide a source of public water to affected
residents, then the estinmated total present worth cost for the selected renedy will be

$1, 400, 000.

The $ 6 mllion cost increase for Alternative 3 is not warranted since Alternatives 1 and 2 will
protect human health and the environnent. EPA believes the selected renmedy, Alternative 2, wll
elimnate the risks to human health at no additional capital or C& cost to the PRPs while
satisfying residents' desires to maintain EPA involvenment and al so satisfying statutory
requirenents for EPA to renmain invol ved.

10.4 Wilization of Pernmanent Solutions to the Maxi num Extent Practicable

EPA and the State of Florida have determ ned that the selected renedy represents the naxi mum
extent to which pernmanent solutions and treatnent technol ogies can be utilized in a
cost-effective manner for the final renediation at the Davie Landfill Site. O those
alternatives that are protective of human health and the environnent and conply w th ARARs, EPA
and the State have deternmined that Alternative 2 provides the best bal ance of trade-offs in
terns of long-termeffectiveness and pernanence, reduction in toxicity, nobility, or volune

achi eved through treatment, shorttermeffectiveness, inplenentability, and cost, while also



considering the statutory preference for treatnent as a principal elenent and consideration of
state and comunity acceptance. The selected remedy will not satisfy the statutory preference
for treatnent. However, the selected renedy does provide for |ong-termeffectiveness and
permanence, is easily inplenented, reduces toxicity, nobility or, volume, and is cost effective

The Davie comunity is concerned about water quality around the Site. Many nenbers of the
community would like to be furnished with a source for public water regardl ess of whether their
well's are contam nated or not. However, the comunity generally agrees with the sel ected renedy.

10.5 Preference for Treatnent as a Principal El enent

The statutory preference for treatnment is not satisfied by the selected renedy; however, natura
attenuation is a cost effective nethod to address the residual threat to ground water posed by
the existing contam nants, vinyl chloride and anti nony. Based on the ground water contani nants
present and their | ow concentrations, relative to the drinking water quality standards, the
scattered occurences of contam nation which prevented the identification of the plunme, the |ow
nmobility of antinony, and the fact that the prinmary source of the contami nation at the Site, the
sl udge | agoon, has been renedi ated, EPA concluded that it was inpracticable to treat the ground
wat er effectively. The renedial objectives of the selected remedy address the health and
environnental threats at the Site: ingestion of contam nated ground water

11.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

There have been no significant changes in the selected renedy, Alternative 2, fromthe preferred
remedy described in the proposed plan



APPENDI X A - RESPONSI VENESS SUMVARY

RESPONSI VENESS SUMVARY
OPERABLE UNI T 2

DAVI E LANDFI LL SUPERFUND SI TE
DAVI E, BROMRD COUNTY, FLORI DA

I ntroduction

Thi s responsi veness summary for the Davie Landfill Superfund Site docunents for the public
record concerns and i ssues raised during the comment period on the proposed plan for operable
unit 2 (QU2). EPA' s responses to these concerns and issues are included

Overvi ew of Comment Peri od

The proposed plan for operable unit 2 (OJ2) at the Davie Landfill Superfund Site was issued on
May 6, 1994. The thirty-day public comment period for the proposed plan began May 9, 1994, and
ended June 8, 1994. Six witten comments, sone with nultiple concerns, were received during
that comment period. A public neeting was held on May 19, 1994 at the Town of Davie Comunity
Hal |, at 6591 S W 45th Street, Davie, Florida. Several comments were received and addressed
during that neeting. A transcript of the neeting was prepared and is available at the
information repositories near the Site

Concerns Rai sed During the Conment Period

Private Well User Concerns:

1. Several citizens expressed concern about ground water quality near the Site and their
general desire to be placed on public water. Residents feel that Broward County has polluted the
aqui fer which nost adjacent residents access for drinking water through private wells. They want
Broward County to pay for extending public water lines and for residential connections. Severa
residents indicated that they thought Broward County should pay their water bills.

Response: Contaminants detected were found in very small quantities at sporadic |ocations. The
proposed renedy includes nonitoring of nonitoring wells and residential wells downgradi ent of
the Site until concentrations of vinyl chloride and anti nony reach ARARS (i.e., primary drinking
wat er standards). |If contam nant |evels reach asynptotic |levels before reaching ARARs, EPA, in
consultation with FDEP, will re-evaluate the effectiveness of the selected renedy. The renedy
al so requires Broward County to provide residents with contam nated wells connections to public
wat er. The remedy does not require Broward County to provide access to public water to residents
not affected by contam nation

Broward County's Public Health Unit has perforned the residential nonitoring at the Site since
1988, and will continue to nonitor residential wells downgradi ent of the areas placed on public
water. Broward County is responsible for ensuring that nonitoring of residential areas is
conduct ed, whether through the Public Health Unit or another county office.

Currently, public water supply connections are being paid for through the State of Florida Water
Qual ity Assurance Trust Fund. |[If the trust fund cannot be accessed to pay for public water
connections for affected residents, Broward County will be required to pay for the connections

The remedy does not require Broward County to pay for residential water uses of affected
residents; the county only is required to provide an alternate source of water to affected
resi dents.

2. Several residents who |live northeast of the Site expressed concern that a | eachate force
main fromthe landfill was routed through their nei ghborhood. The residents are concerned that
the line will Ieak and contam nate their private wells. They are concerned that no one nonitors

their wells. They insist that Broward County agreed to provide public water to their homes when
the leachate line was installed, but that Broward County never installed public water |ines.



They do not trust Broward County officials to | ook out for their welfare

Response: The |l eachate collection line was constructed in 1992 with HDPE pipe as a nodification
to the FDEP permt for the closure of the landfill. The pipe was installed in 500 ft |engths
with fusion welds. This type of pipe is typically used to convey | eachate because it is
chemcally resistant to contam nants found in | eachate; it is strong enough to bear the
overburden | oads typically inposed at landfills; and it is flexible enough to w thstand uneven
settlements without breaking. The pipe lengths are long to reduce the nunber of connections
required and the pipes are fusion welded to reduce the possibility of |eakage. The pi pe was
hydrostatically tested (i.e., tested with high pressure water) prior to being put in service and
the pressure at the beginning and end of the Iline is checked twi ce per week to determne if

t here have been any unexpl ai ned pressure drops. Broward County officials have said that no
decrease in pressure or volume, which mght indicate a | eak, has been observed since the

pi pel i ne has been in operation

The Broward County Public Health Unit has nonitored at |east one resident on 37th Court and has
not found contamination. The Health Unit has agreed to nonitor a few hones in the area for a
short period of tinme in order to alleviate residential concerns.

Broward County agreed to provide $175,000 towards the installation of public water supply |ines
to the residential area northeast of the Site when the pipeline was being installed. Town of
Davi e officials have devel oped plans which they estimate will require nore than $175,000 to
inplenent. The Town currently is evaluating ways to finance the shortfall

3. Two residents who |ive northeast of the Site asked that their wells be tested.

Response: EPA forwarded those requests to the Broward County Public Health Unit. The director
of the Public Health Unit indicated that those wells would be sanpled, if possible, when
sanpling in that area was perforned

4. A citizen asked that nore sanpling be done southeast of the Site

Response: Broward Counties Public Health Unit will continue to nonitor residential areas

sout heast of the Site. This area has been nonitored since 1988. EPA determ ned that enough
data currently exists to nake a decision regarding renediation at the Site, but nmonitoring wll
continue to be perfornmed in the residential area southeast of the Site

5. A resi dent asked about orange pipes that used to be on 36th Court. The resident indicated
that crews used to periodically take sanples fromthe pipes, but the pipes no | onger are visible
or are being sanpl ed.

Response: The orange pipes were not installed as part of the | eachate force nain or any
landfill activities. EPA has been unable to locate any infornation regarding the orange pipes

6. A citizen asked if Broward County was going to reinburse residents south of the Site who
hooked up to public water at their own expense

Response: EPA can require that Broward County provide an alternate water source to private well
owners inpacted by contami nation fromthe Site. EPA does not have the authority to require
Broward County to rei nburse residents for past danmages

7. A citizen expressed concern about public water supply wells being affected by
contami nation, specifically the "lIvanhoe" well field.

Response: The nearest public water well field is in Cooper City, 2 mles southeast of the Site
There are several clusters of nonitoring wells between the Site and the well field. The loca
water authorities analyze the water daily. |If the Site were affecting water quality at the
public water well field, there would be indications fromnonitoring wells. The |vanhoe wel l
field is several mles west of the Site, is upgradient of the Site, and therefore, should not
be affected by contam nation



Landfill O osure Concerns:

8. A citizen expressed concern about the facility becom ng a park.

Response: Based on the R sk Assessnent perforned by EPA, the soils, surface water, and
sedinents at the closed landfill are not hazardous to the public. Therefore, EPA is not
restricting access to the landfill. The Site has been zoned for Parks and Recreation

Conti nuing concerns regarding the use of the Site for a Park should be directed toward Broward
County and Town of Davie officials.

9. A citizen asked why organic matter was dunped onsite along the shoreline of Lake No. 3.
Response: The closure plan for the landfill requires that topsoil and grass cover the slopes
and shoreline |eading to the Lakes to reduce erosion, thereby naintaining the integrity of the
closure system The topsoil and grass should i nprove the habitat for terrestrial wildlife at

the Site.

Natural Resource Concerns:

10. One comment stated that the proposed plan did not go far enough in predicting the danage to
natural resources.

Response: Seventy-two (72) ground water nonitoring wells were sanpled, twenty (20) private
well's were sanpl ed, 25 surface water sanples were taken, 17 sediment sanples were taken, and 10
soi|l sanples were taken. Natural Resource Trustees for the state and federal governnent were
asked to conmment on the |ocation and nunber of sanples prior to beginning field activities at
the Site. Until this comment was received, there was no indication fromany group reviewi ng the
reports that the Renedial Investigation/Feasibility Study (RI/FS) at the Site was | acking in any
area. Based on the results of the RI, EPA does not feel that a nore detailed investigation is
warranted at this Site

R/ FS Concerns

11. Acitizen asked if we sanpled in the G 11 canal

Response: Yes. Sedinents and surface water were sanpled at 4 locations in the G 11 canal

N ne contam nants of potential concern were found in the sedi nent and seven contam nants were
found in the surface water. Mre infornation on the contam nants of potential concern can be
found in Tables 3-5 and 3-8 of the Baseline Ri sk Assessnent or in Tables 6-5 and 6-6 of the
Record of Decision (ROD). The effects of the contam nants of concern in sedinent and surface
wat er on human health and the environment were evaluated in the Baseline R sk Assessnent and
were found to be below a I evel which would harm human health or the environment

12. (One comment stated that an insufficient nunber of sanples was taken in the G 11 canal and
that the full inpact on biota fromthe existence and transport of contamnants within G 11 has
not been determi ned yet by either bioassay or toxicol ogical studies. This conment al so stated
t hat background sanple | ocations SD-9 and SD-12 were not truly background. The citizen
questioned the inpact of Site contam nants on the Evergl ades.

Response: Sedinments and surface water were sanpled at 4 locations in the G 11 canal. EPA and
state and federal trustees reviewed the work plan which described those | ocati ons and det erm ned
that this nunber of sanples was adequate to characterize the surface water chem stry near the
landfill. Site-specific ecological testing, such as the bi oassays and toxicol ogical testing
nmentioned, often are recommended if Site contam nant concentrations exceed the screening val ues
or literature information for the appropriate media. However, additional factors, such as the
nunber of sanples and the nunber of contam nants exceedi ng screening val ues, the degree of
exceedance, factors affecting bioavailability, etc., are considered in nmaking the decision to
conduct such testing. Based on the results of the R, EPA determned that no further testing
was necessary.



C 11 Canal sanpling location SD-9 was not used as a background | ocation (Section 2.1, page 2-14
of the Baseline Ri sk Assessnent). SD12 was used as a background location. SD 12 was collected
2.5 mles west of the Site and 3.5 niles east of the punping station. Because of the distance
between the punp station and the sanple location, it is unlikely that these sedi nent sanples
coul d be affected by backpumping of the canal. Simlarly, it is unlikely that Site-related
contam nants have i npacted the Evergl ade region west of the Site. Therefore, SD-12 is considered
representative of anbi ent sedi nent chemstry.

13. (One comment questioned why the detection limt for vinyl chloride was 10 ug/L when the MCL
is 1 ug/L.

Response: The detection limt for vinyl chloride should have been I ess than or equal to 1 ug/L
The 10 ug/L value in the groundwater sanples is a quantification level. Above 10 ug/L the

anal yses can be accurately quantified. Below 10 ug/L the anal yses can be estinmated. Any
detection of vinyl chloride below 10 ug/L was reported as an estinmate and was | abeled with a J.
The m ni muminstrunment detection level was 1.3 ug/L.

Because there is a substantial data base regarding vinyl chloride in this area based on testing
nmethods with detection limts of 1 ug/L, EPA did not feel that it was necessary to resanple with
|l ower detection limts in order to determne the extent of contamination. The sanpling results
gathered in the Rl agreed with other results taken in this area. This neans that the |ocations
where vinyl chloride was detected in the RI are the sane | ocations where vinyl chloride has been
detected in previous sanpling events. In addition, the levels of vinyl chloride estinmated in
the Rl are in the sane range as the levels detected in previous sanpling events.

The Florida Departnent of Health and Rehabilitative Services (HRS) provides quarterly
groundwat er testing for residences in the area surrounding the Site. The detection |limt in the
test nmethod used by HRS is 1 ug/L. The County al so tests groundwater quarterly using a nethod
with a detection limt of 1 ug/L.

14. (One comment stated that secondary drinking water standards were violated for iron, sodium
al um num and nanganese

Response: A 1991 study perforned by the U S. Ceol ogi cal Survey, in cooperation with the Florida
Department of Environmental Regulation, Mjorlon and Sel ected Trace-Metal Chem stry of the

Bi scayne Aquifer, Southeast Florida, reports iron concentrations in the Biscayne Aquifer in
South Florida for 182 sanples that range from bel ow detection limts (BDL) to 21,000 ug/L. The
iron reported in the Rl was well within the range of naturally occurring iron reported by the
USGS (350 ug/L to 17,000 ug/L). Ilron is ubiquitous in the ground water in South Florida

Less than 5% of the ground water sanples contained exceedances for sodi um al um num and
nmanganese. The sodi um and manganese anal yses fell within the range of background val ues for the
Bi scayne Aquifer as reported by the 1991 USGS Study. The exceedances do not define a plume and
occur scattered throughout the sanpling area. The risk assessnent perforned for this Site
indicated that none of these contami nants are considered to contribute significantly to the

cal cul ated hunman heal th risk

15. (One comment stated that the detection limt for Antinony (15 ug/L) was higher than the MCL
(6 nmg/L), therefore the contam nation at the Site due to antinony may be nore extensive than
indicated in the RI.

Response: Antinmony was not identified as a contam nant of concern at this Site prior to the R
and therefore, the detection limt was not of great concern prior to the investigation. The 15
ug/L value in the groundwater sanples is a quantification level. Above 15 ug/L the anal yses can
be accurately quantified. Below 15 ug/L the anal yses can be estinated. Any detection of

anti nony bel ow 15 ug/L woul d have been reported as an estimate and | abeled with a "J". The

m ni muminstrunent detection |level was approxi mately 2 ug/L.

Twenty-five percent of the sanples were tested for antinony. No estinated val ues were reported
Three wel | s anal yzed positive for antinmony at 15 to 19 ug/L. Antinony is expected to readily



bind to the soil; therefore, antinony is not expected to migrate into the groundwater and
contami nate the groundwater.

16. (One comment stated that antinmony was detected in 8 out of 8 sedi nent sanpl es above the

bi ol ogi cal Effects Range-Low concentration, nercury was detected in 9 out of 22 sedi nent sanples
above the biol ogical Effects Range-Low (ER-L) concentration, and silver was detected in 2 out of
22 sedinent sanpl es above the biol ogical Effects Range Low (ER-L) concentration. The conmentor
inplied that a nore extensive response was required to address this contam nation

Response: It appears that the comrentor misinterpreted the results of the RI. Table E5.4 in
Appendi x E of the RI provides a summary of netals detected in sedinents near the Site. Wen a
contaminant is tested for but not detected it is reported with a "<" synbol or a "U' qualifier
and a nunber. The nunber represents the quantitation limt (i.e., the detection limt above
whi ch the reported values are considered accurate). Below that nunber the concentration can be
estinmated but not determined with the required degree of accuracy. Any detections bel ow the
quantitation limt would have been reported as an estinated value and | abeled with a "J". The
|l owest level that can be estimated is referred to as the instrunent detection limt. The
instrunent detection limt is typically 10-15% of the quantitation limt.

The NOAA Sedinent Effects Range Low (ER-L) and Effects Range Median (ER-M concentrations are
used as screening values to deternmine if nore detailed studies are required. Concentrations
above the ER-L, but well belowthe ER-M indicate a |ow potential for detrinmental effects.

Based on the limted exceedances at the Site, EPA determned that additional studies were not
war r ant ed.

Based on Table E5.4 of the R, antinony was not detected in any sedi nent sanples, either as an
estinmated val ue or above the quantitation limt. Quantitation limts vary fromsanple to sanple
dependi ng on the presence of other contam nants in the sanple and the concentrati on of those
contami nants. This is because the presence of other contam nants nmakes it nmore difficult to
segregate out the exact amobunt present of any particular contam nant bel ow the quantitation
limt. The quantitation limt for antinony in sedinment ranged from2.6 - 6.6 ng/kg in 7 sanples
and was 23.3 ng/kg in 1 sanple; these quantitation linmts were above the NOAA Effects Range-Low
(ER-L) concentration of 2 ng/kg but bel ow the Effects RangeMedi an (ER-M concentration of 25

ny/ kg

Mercury was detected in 5/17 sediment sanples at concentrations rangi ng from0.072-0.17 ng/ kg
Four of the sanples (at 0.17 ng/kg) slightly exceed the ER-L for nercury of 0.15 ng/kg but are

below the ER-Mof 1.3 ng/kg. Sanmple SD-9, |ocated sonewhat upstreamfromthe landfill, was the
only sanple fromthe G 11 canal in which mercury was detected. If the landfill were the source
of the nercury, one m ght have expected to find detections of nercury in canal sedinent sanples
SD-8 andSD- 13, which are downgradient fromthe landfill. Therefore, EPA believes the nmercury

contamination in the G 11 canal sanple is not Site rel ated.

Silver was detected in 1/6 sediment sanples. Silver was detected at 1.2 ng/kg, which is
slightly above the Effects Range-Low (ERL) concentration of 1 ng/kg but bel ow the Effects
Range- Medi an (ER-M concentration of 2.2 ng/kg

17. (One comment expressed concern that the Boy Scout Lake and other recreational water bodies
nmay be affected by contam nated sedi nents through runoff pathways.

Response: Surface water runoff is contained onsite by an extensive stormwater nmanagenent
system The Boy Scout Lake should not be inpacted by runoff fromthe Site, because a perineter
berm prevents water fromflowing offsite. If stormwater exceeds the retention capacity of
onsite structures, it will be released, in a controlled manner via an existing underground
culvert, to the canals adjacent to the Site.

Onsite | ake sedinents contain higher contam nant |evels than the Boy Scout Lake and these | akes
have direct contact with onsite runoff. The risk assessnent conducted as part of the RI/FS
indicates that the sedinents in onsite |akes do not pose a significant human health threat, and



only pose a lowrisk to aquatic life.

18. Broward County does not agree that vinyl chloride and anti nony concentrations are site
related. The county contends that septic tanks nmay account for or contribute to the detection
of vinyl chloride, and that the fact that the Davie Landfill Site and surroundi ng area was a
bonbi ng range for the U S. Arny during Wrld War Il nmay account for the presence of antinony.

Response: Since 1988, Broward County has reported exceedances of drinking water standards for
vinyl chloride in well clusters MM11, MM12, MWV13, MWV 15, MAM19, and MM 20. Al of these well
clusters, except for MW20, are |ocated downgradi ent of the landfill and all of these well
clusters, except for MW19, are |ocated upgradient fromthe residential area (Sunshine Ranches).
Vinyl chloride also was detected in other onsite wells at or bel ow drinki ng water standards.

The residential wells where vinyl chloride was detected were downgradient of the landfill. |If
residential septic systens were another source of vinyl chloride contam nation, then Broward
County's Public Health Unit should be detecting vinyl chloride nore often in wells |ocated
downgr adi ent, not upgradient, fromthe septic tanks. The health unit has reported viny

chloride in a few wells downgradient of the landfill; however, in nost residential wells sanpled
near the Site, vinyl chloride was not detected

Antinmony was detected in two wells on the Site and one well off the Site. The trash |andfil
contains ash fromthe forner incinerator and ash can be a source for antinony. Prior to this

comrent, EPA was not aware that the landfill and surroundi ng area had been used as a bonbi ng
range during World War Il. However, if the source for antinmony was fromactivity during Wrld
War 11, EPA would expect to detect antinony nore extensively on and off the Site

R sk Assessment Concerns:

19. Broward County does not agree with the nmjor assunptions driving the risk at the Site,
specifically the future resident scenario.

Response: The future resident scenario was evaluated to determ ne the worst case of possible
exposure. The risk was eval uated based on exposure to each contam nated nedia: ground water
surface soil, surface water, and sedinment. The risk assessment concluded that surface soil
surface water, and sedinent at the Site do not contribute significantly to the risk to future
resi dents; however, the ground water is a significant source of concern

The county contends that the Site has been zoned for parks and recreation, that the | andfil

wi Il never becone a residential area, and that public water will be supplied to the Site for any
park facilities as stipulated in the FDEP dosure Pernit. However, residential areas surround
the Site and EPA contends that the future resident scenario is applicable to current residents
living adjacent to the Site because nost residents have private wells which tap into the

contam nated aqui fer and because nost residents will have access to surface soils, surface
water, and sedinents at the Site when it is opened as a park.

Concerns About The Renedy Sel ect ed:

20. Acitizen commented that an insufficient nunber of alternatives were anal yzed.

Response: General response actions for ground water renediation under the National Contingency

Plan (NCP) include no action, institutional controls, and several extraction, treatnent,

contai nnent, and di sposal options. A prelimnary screening of technol ogies was conducted in the
FS on the basis of effectiveness, technical inplementability, and cost. The nost viable options

were eval uated as alternatives

21. Acitizen commented that nore enphasis needs to be put on Broward County being the
responsi ble entity. The citizen did not believe that nonitoring was enough of an action at the
Site.

Response: Broward County is the only responsible party at the Site. Broward County has assuned



responsibility for all past and present renedial activities at the Site and al ways has been
identified as the responsible party for the Site

This Site was originally placed on the National Priorities List (NPL) due to contam nation from
the fornmer sludge |agoon. The sludge | agoon renediation was perfornmed in 1989 and is referred
to as operable unit 1 (QUl). The ground water at the Site is being addressed as operable unit 2
(a).

It has been five years since Broward County renedi ated the maj or source of contami nation at the
Site (i.e., QUl). Cdosure of the landfill essentially is conplete through a FDEP permt,
thereby elimnating the source of the | ow level contamnation. The Broward County Public Health
Unit has nonitored the ground water since 1989, and, as verified inthe Rl for QJ2, only | ow
level s of contamination remain in the ground water. As the levels of contam nati on decrease,
the cost effectiveness of renoving and treating the ground water al so decreases. Based on a
literature search and cal cul ati ons done during the FS (pages 4-7 and 4-13 of the FS), vinyl
chloride will attenuate in less than or equal to 16 years and cost nothing, whereas, extraction
and treatnment of vinyl chloride would take approxi mately 12 years and $6, 000, 000.

The residential area being inpacted by contam nation was provided by the Broward County Public
Health Unit with access to a public water source in 1988. 1In the 6 years since those residents
were provided access to public water, two hones sout heast of those residents were found to have
drinking water violations for vinyl chloride. Those residents then were provi ded access to
public water through a state water quality trust fund

Based on the RI/FS and residential well nmonitoring results, the continued effects of

contami nation on residential areas are considered limted. The private wells users near the
Site will continue to be nonitored until the levels of vinyl chloride and anti nony reach ARARs
and Broward County will be responsible for providing affected residents with access to a public
wat er source, either through the state trust fund or through county funds.

22. Another comment indicated a preference for a renedy which renmoves or reduces harnful
contam nants at the Site

Response: Ground water extraction, treatnent, and surface water discharge was considered as a
possible alternative at this Site. Due to the low levels of contam nation at the Site
extraction of vinyl chloride would take approxi mately 12 years as opposed to the 16 years
estimated for natural attenuation. Antinmony would be even nore difficult to extract and will
likely adhere to soil particles rather than be renoved through ground water extraction. Because
current contamnant levels in the ground water already neet nost surface water standards, except
for iron, the extracted ground water probably would not require extensive treatnment. Therefore
extraction of the ground water woul d i nvol ve punping ground water to surface water with little
required treatnent.

Because natural attenuation will achieve the sane cleanup standards in only a slightly |onger
tine period than woul d ground water extraction, EPA has deternmined that it is nore appropriate
to allow the contami nants to attenuate at this Site.

23. Broward County commented that residential nmonitoring is nowand will continue to be
nonitored by the State Public Health Departrment. Broward County stated that nonitoring will not
be provided by the Broward County O fice of Integrated Waste Managenent and is not included in
the Water Quality Managenent Plan for the Davie Landfill. In addition, Broward County stated
that if public water needs to be provided, it is intended that the prinmary source of funding for
the supply of water will be through the State of Florida Water Quality Assurance Trust Fund.

Response: As the only responsible party for renediation of the Davie Landfill Site, Broward
County will be held responsible for the execution of all activities required in the selected
remedy. Broward County will be held responsible for nonitoring the landfill and residential

areas until contam nant |evels reach ARARs. Broward County wi |l be held responsible for
providing public water to residents affected by contami nation fromthe Site. EPA will not
object to the county using other resources to assist in the execution of the work, but, Broward



County always will be held responsible if those resources fail to performas required.

Condition #11 of the FDEP dosure Permt for the Davie Landfill, as nodified on Septenber 1,
1988, requires that the county "continue the random groundwater nonitoring of the private
residents' water supplies which are affected by the landfill plune for its forward novenent/
recession until the Corrective Actions For Ground Water Contami nation Cases (CAFGACC) has been
resolved in witing by the Departnent."” The permt further requires that Broward County
"continue to provide bottled water to those residents whose private water supplies are
determined to be affected by this plume.” The permt states that this "determ nation shall be
done in witing by the Broward County Public Health Unit."

If Broward County fails to performany conponent of EPA' s selected remedy, EPA will pursue
addi tional enforcement activities, or EPA will take over execution of the work and pursue cost
recovery actions agai nst Broward County.



